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THE UNITED STATES PROTECTED CEUISEK OLYMFIA. 

There is a certain respect in which the Olvmpia can 
easily challenge comparison with any other protected 
cruiser either in our own or in any other navy of the 
world. There is no other ship which can show on a 
given displacement so high a development of the vari- 
ous qualities which go to make up the efficiency of this 
type of warship. 

The science of warship design, as has been frequently 
pointed out in the Scientific American, is largely a 
matter of compromise. When the naval designer sits 
down at his board to plan a new ship, there is one 
quantity — the displacement — which is written down 



before all others ; and within the limits of this quantity 
he makes his distribution of weights. He allots so 
much to hull, so much to machinery, so much to guns, 
armor, stores, and all the minor fittings which will 
sink the completed ship to her designed load line. 

The genius of the designer will be shown in the 
manner in which he distributes his weights; and the 
most successful ship will be that which secures a high 
all-around efficiency without the sacrifice of any one 
essential feature. It would be an easy matter, com- 
paratively, to build a ship which should be at once the 
fastest, best protected, most heavily armed, and have 
the greatest coal endurance of any ship in the world 



— provide-l there were no limit upon displacement. 
The Columbia can steam 23 knots against the Olym- 
piad 21 T 6 ff 8 „ knots; but to get this \% knots of extra 
speed she has had to sacrifice her offensive power to 
such an extent that she would be an easy prey to the 
smaller ship in a naval duel. Judged by the ships 
which have lately been produced, the United States 
designers are considerably ahead of those of foreign 
navies in their ability to turn out ships with an all- 
around efficiency. There is only one firm, the famous 
Armstrong Company, of Newcastle, England, that 
equals them in this respect. A comparison of the 
Olympia with the new Eclipse class of British cruiser, 
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and with the Blanco Encalada, built by Armstrong & 
Company, will show this very clearly. 



Olympia. . 



Eclipse. 



Blanco Encalada 
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The great superiority of the Olympia over the 
Eclipse on every point of comparison cannot be attrib- 
uted to the extra 200 tons displacement of the former; 
and the comparison is even yet more puzzling when we 
substitute the Armstrong cruiser for the Olympia. 
On 1.200 tons less displacement than the Eclipse, the 
Blanco Encalada carries a heavier armament at three 
knots higher speed. 

The main battery of the Olympia, composed of four 
8 inch and ten 5 inch breech loading rifles, is entirely 
on the main deck. The four 8 inch guns are mounted 
in pairs in two turrets of Harveyized steel Z}4 inches 
thick, revolving within barbettes of 4 inch nickel steel 
armor. Firing through an arc of 280 degrees and hav- 
ing an axial height of 22 feet, these guns have a 
great range of action, besides being unusually well 
protected from return fire. 

The ten 5 inch guns, which are of the rapid fire type, 
are housed in armored sponsons four inches thick, and 
are so placed that they give a direct bow or stern fire 
from four guns and a broadside discharge on either 
side from five. 

The secondary battery, composed principally of 
fourteen 6 pounder rapid fire guns, is stowed in ar- 
mored sponsons on the berth deck and along the ham- 
mock berthing above the 5 inch guns, affording the 
greatest convenient range and command. The dispo- 
sition of the 6 pounders on the berth deck is such that, 
while free from the flash of the main battery above, 
they may maintain a complete belt of fire around the 
ship. The six 1 pounders and the four Galling guns, 
which constitute a minor phase of the secondary bat- 
tery, are distributed in the fighting tops.and at .ad- 
vantageous points on the bridges. There are five tor- 
pedo discharges ; one at the bow, one at. the stern, and 
two on each broadside. 

Prom a commanding position just abaft and above 
the forward turret, the commanding officer, incased 
by five inches of nickel steel, will bring his ship into 
action ; and the most modern means of communica- 
tion bring every important point within immediate 
touch. 

The principal dimensions are : 

Length on water line 340 feet. 

Beam, extreme 53 u 

Draught, mean 21 " 6 inches. 

Displacement, normal 5,800 tons. 

Coal supply, normal 400 " 

Coal supply, bunker capacity 1,093 ' ; 

The vessel has twin screws, each shaft being driven 
by its own vertical, triple-expansion engine. While 
not admitting strictly of comparison, the Olympia and 
the Minneapolis have engines individually alike, one 
having two sets and the other three. On trial, the 
Minneapolis developed 21,000 horse power, a proportion 
of 7,000 for each engine, and the Olympia developed 
17,313; over sixteen hundred horse power more in each 
engine than was realized by the larger craft. 

The contract called for only 13,500; and the differ- 
ence between that and the trial result is indicative of 
the wide margin of safety reserved by the government 
and upon which the contractors, at their own risk, are 
willing to encroach when a premium of $50,000 is placed 
upon every quarter knot of speed in excess of contract 
requirements. 
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STABILITY OF LOFTY BUILDINGS. 

Although the exaggerated vertical proportions of 
the modern office building render it, architecturally 
speaking, somewhat grotesque, there is no doubt but 
that the steel "skeleton " system upon which it is built 
provides all the necessary rigidity and strength. The 
vast areas of towering wall which these buildings (ire- 
sent to the wind naturally raise the question of their 
ability to withstand the accumulated pressure which 
must result when they are exposed to a gale of any 
strength. 

The vibration of lofty buildings has ever been a 
favorite theme with those who write in the field of en- 
gineering romance. 

The party who, not so long ago, gravely assured the 
public that the lantern at the top of the Eiffei Tower 
swept to and fro through an arc of ten feet, in response 
to the fiercer gusts of a storm, was shortly afterward 
followed by another writer, whose pen, more given to 
fluency than to fact, wrote down a detailed account of 
the vibrations of a certain well known office building, 
which were described as being so severe as to stop the 
clocks on any but the lowest stories ! Factory chim- 
neys, church steeples, lofty monuments, and in fact 
every structure that raises its head much higher than 
its fellows to the buffeting of the elements, are locally 
credited with feats of more or less impossible vibration. 

That tall factory chimneys do sway to and fro in a 
high wind, and that a poorly constructed building will 
rock, can be proved by careful instrumental tests, and 
in extreme cases the motion can perhaps be detecteit 
by the eye, but the frequency and extent to which 
such movements occur has been vastly exaggerated. 

It would be natural to suppose that the elasticity of 

the steel framework of a fire proof building would al- 

;!oOa n yea d r postpaid^alSy I low of a certain amount of "give" or spring, under 

the severe bending stresses to which it is subjected by 

wind pressure. 

We have been favored with the result of an instru- 
mental test, which was recently carried out on the 
twenty-first floor of the American Surety building, 
Broadway, New York, by the engineer and superin- 
tendent of the building, Mr. J. Turner. It was made 
during the height of the heavy storm which prevailed 
during January 4, when an official wind velocity of 82 
miles per hour was registered in the neighboring sta- 
tion. The test failed to give the slightest evidence of 
vibration ; a result which agrees with the testimony of 
the inmates that in a gale the topmost floors are as 
still as the first stories. The test was made with tran- 
„ sit and level, and though it was not a test of the high- 
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Miscellaneous Notes. 

It has been suggested that the boards of health of 
large cities require the wheels of all milk wagons to be 
equipped with rubber tires. 

A car load of redwood has been recently sent to 
Nuremberg, Germany, for use in making lead pencils. 
California redwood and cedar are about the only 
woods used in the manufacture of pencils, and the 
European forests, from which the pencil wood supply 
was formerly obtained, have become exhausted. 

The Albert Levy prize, of the value of $10,000, has 
been awarded by the Academy of Medicine to Drs. 
Retiring, of Berlin, and Roux, sub-director of the 
Pasteur Insritute in Paris, for their discovery of the 
means of curing diphtheria. 
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lute rigidity; for the absence of any building on the 
opposite side of Broadway, and, indeed, on that pait 
of the whole block which lies immediately in front of 
the Surety building, makes it certain that practically 
the full height, from curb to coping, was exposed to 
the shock of the storm. Just how great was the bend- 
ing strain set up within the building is a matter of 
easy calculation. The front exposed to the wind is 84 
feet 8 inches wide by 314 feet high, giving a total of 
26,585 square feet. The wind pressure corresponding 
to 82 miles per hour is somewhat problematical, for, 
although experimentalists have discredited Smeaton's 
formute, they have given us no substitute upon which 
they are well agreed among themselves. Smeaton 
gives 31 pounds per square foot as the pressure corres- 
ponding to 80 miles per hour. This is undoubtedly too 
high. Prof. Martin's formula, pressure = 0004V 2 , 
works out at about 25 pounds to the square foot, which 
we will assume to have been maximum pressure on 
this occasion. 

This gives a pressure ou the whole front of 332 tons ; 
and a bending or overturning moment of over 52,000 
foot tons. These figures give us an impressive idea of 
the solidity of a construction which proves to be quite 
insensible to such powerful disturbing forces. It must 
be due to the combination of a thoroughly well 
riveted steel structure with the inertia and rigidity of 
massive walling, into which it is tied and built. 
■>,»,«. 

EEPOET ON THE PLANS FOE NEW YOEK EAPID 
TEANS1T. 

The Supreme Court Commission, consisting of Fred- 
eric R. Coudert, George Sherman, and William H. 
Gelshenan, which was appointed to examine and pass 
upon the plans of the New York Rapid Transit Com- 
mission, has reported unequivocally in favor of the 
construction of the underground railroad on the lines 
proposed by Engineer Wm. B. Parsons. 

It is evident, from the general tone of the report 
New cars ordered for prominent American roads — 16867 : that they have judged the question as to whether the 

SOCIAL SCIENCE— The Cost of Production-Abstract of the , , . , , ... „ ,, „ + „„j 

tunnel should or should not be built from the stand- 
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point of general expediency, having in view the great- 
est good of the greatest number. The question which 
the commission set itself to answer was, whether the 
necessity for increased transit facilities existed and, if 
so, whether the proposed scheme would meet the 
n e o^^ u .^:7f.T"'"™"" n l u .""l""".. I .'!T. u ° M869 necessity, and confer a public benefit upon the city 
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which would outweigh any possible temporary or per- 
manent disadvantages which might attend its execu- 
tion. They decided that the necessity exists, and 
that the benefit conferred upon the public at large 
will vastly outweigh any temporary and local incon- 
venience. With regard to the discrepancy between 
the estimate of $50,000,000 for the total cost by Mr. 
Parsons and the $80,000,000 estimated by engineers 
who testified for the protesting property owners, the 
report says: "In the viewof^your commission, it is not 
necessary to determine whether theroad will cost $50,- 
000,000 or $90,000,000. We are convinced that, if the 
road can be built at a reasonable cost, it ought to be 
built. We are equally convinced that we can never 
know whether it can so be built until an opportunity 
is given to competent contractors to say whether they 
will or will not undertake the construction of the 
road." 

Regarding the encroachment by the tunnel upon the 
sidewalk vaults and the question of possible damage 
to existing structures, the commissioners say: "We 
think that this is one of the cases where the public in- 
terest cannot be barred in its progress by any regard 
for persons where a violation of the law is not involved. 
If the owners have no law in their favor, and if the 
public convenience demands that the vaults shall be 
taken, the hardship of the case cannot be suffered to 
interfere: the demands and the comfort of 2,000,000 
people must be heeded." 

Regarding the apparently all important question as 
to whether the roads would pay, the commission sees 
no reason to doubt that they will. "Our invariable 
experience," they say, "thus far has been that the 
facilities for transit never increase so rapidly as to meet 
the growing necessities of travel." The commissioners 
are prepared to admit that when the road is built trav- 
elers may at first be prejudiced "against a system 
which compels them to go down a long flight of steps 
and to hide themselves from the sunshine and the open 
air for a given length of time " In regard to this ob 
jection. we have already pointed out in a previous 
issue that it would probably exist at the outset ; but 
we are, at the same time, of the opinion that, if the 
tunnel could be built and the proposed speed of oper- 
ation maintained, the New York public would ulti- 
mately smother its sentimental objections in the face 
•f the solid practical benefits which such a scheme 
would bestow. 

The strong indorsement of the rapid transit scheme 
by a commission of such great ability and high personal 
character is certain very materially to hasten its exe- 
cution ; but it seems likely, on the other hand, that 
the legal complications in which the opponents of the 
Commission will endeavor to involve the proceedings 
will bring about a delay which may prove to be of 
considerable duration. When the legal objections 
have been swept away (supposing, as the commission 
consider, that they are invalid), there will remain a 
period of five years which must elapse before the roads 
can beput in operation. 

Pending the arrival of the day of opening, which 
may possibly be six or seven years distant, what pro- 
vision is to be made for relief of the existing over- 
crowding, not to mention the additional increase in 
travel which is certain to take place in each year of 
the interim ? We understand that the Rapid Transit 
Commission invited the elevated roads to make a state- 
ment as to what they were prepared to do in the way 
of extension ; but although they appeared before the 
commission of 1891, at the present writing they have 
made no application or response to the existing com- 
mission of 1894. 

As far as the needs of the public are concerned (and 
the special commission is right in stating that this is 
the first consideration), the extension of the existing 
elevated roads, and the construction of the Broadway 
tunnel, should be regarded as parts of one general 
scheme. A scheme which contemplates the provision 
of the New York lines of travel with ample seating 
capacity at all hours of the day must necessarily em- 
brace both enterprises. From 1884 to 1893 the travel 
on the elevated roads increased 250 per cent, and this 
in spite of the fact that in the same interval there was 
a rapid increase in the travel upon the competing sur- 
face roads. Statistics show that the rate of travel in- 
creases faster than the population ; that is to say that 
not only are there more people to travel, but each 
person takes more trips each year than he did in the 
year preceding. 

It should be borne in mind that in estimating the 
probable needs of the future no calculation can be 
considered reliable which is not based upon seating 
capacity. Statements of the number of people which 
a road can carry from a given station in a given time 
are often worthless, for the reason that 30 or even 50 
per cent of this number may be standing passengers. 

If to-morrow the elevated roads and the Broadway 
cars were obliged by law to hang out the French sign 
' ; Complet," as they do in Paris, when all seats were 
filled, what would become of the morning and evening 
travel ? Yet the passage of such a law would be mere- 
ly the recognition of the right of a passenger to de- 
mand that the transportation companies shall live up 



to their contract and give him the seat for which he 
has paid. In estimating the future transportation 
necessities of New York, provision must be made for 
the greatly enlarged accommodation which the 
operation of this law will demand. 



A NEW COPYRIGHT BILL. 

At a meeting of the executive committee of the 
American Publishers' Copyright League, the following 
resolutions were presented and adopted : 

Resolved, That the American Publishers' Copy- 
right League disapprove, on the following grounds, of 
the provisions of the bill introduced in the House of 
Representatives by Mr. Treloar(H. R. 5,976) for the re- 
vision of the copyright law : 

1. The bill provides for the restriction to "citizens 
of the United States " of the privilege of securing copy- 
right under the statute. The act of 1891 extended the 
privilege of securing copyright within the United 
States to the citizens of foreign states which conceded 
to American citizens the benefit of copyright. The act 
of 1870 had limited the privilege of securing copyright 
to persons who were "residents" of the United States. 
The restriction now proposed, limiting the copyright 
privilege to citizens, would bring about a revoca- 
tion or cancelation of the copyright relations which 
have been entered into by the United States under 
the act of 1891 with Great Britain, France, Ger- 
many. Italy, Belgium, Switzerland, Spain, Portugal 
and Denmark, and would constitute a distinct step 
back of the policyof even ourmost primitive copyright 
laws in the recognition of literary and artistic pro- 
perty. 

2. The bill provides for the addition to the list of 
articles which, in order to secure the privilege of copy- 
right in the United States, must be wholly manufac- 
tured within the limits of the United States, of musi- 
cal compositions, and of reproductions of works of art 
in the form of engravings, cuts, or prints. In the dis- 
cussions of the provisions of the act of 1891, it was held 
by those having expert knowledge of the subject that 
the application of the manufacturing requirement to 
the production of foreign musical composers would in 
practice prevent such composers, in the majority of 
cases, from securing the benefit of American copyright, 
and would simply perpetuate the practice previously 
existing of the appropriation by American reprinters 
of the property in such productions. It was further 
established, during this discussion, that a condition 
requiring themanufactureor production in the United 
States of an engraving of a work of art by a foreign 
designer must, in the majority of instances (and particu- 
larly in the cases of the more important works of art 
which could not be brought across the Atlantic for the 
purpose of being engraved), render impracticable the 
securing of American copyright, and would leave 
open, as heretofore, the property in such reproduc- 
tions to be appropriated by unauthorized publishers. 

In connection with the difficulties in the way of se- 
curing simultaneous publication in the United States 
for editions of Continental books printed in the lan- 
guage of the country of their origin, the authors of 
France, Germany and Spain have thus far received 
but inconsiderable advantage from the American 
copyright act, although the several nations which 
have entered into copyright relations with the United 
States have extended to our citizens, without any re- 
strictions of local manufacture, the full copyright 
privileges enjoyed by their own citizens. This result 
has naturally brought about, on the part of the na- 
tions referred to, a large measure of dissatisfaction 
with their copyright relations with the United States, 
and these relations would before now have been ter- 
minated (greatly to the disadvantage of American 
authors and artists) if it had not been for certain ad- 
vantages secured under the act of 1891 to the foreign 
producers of works of art. If the protection of Ameri- 
can copyright is to be withdrawn also from the pro- 
ductions of foreign artists (as would be the result un- 
der the Treloarbill), international copyright relations 
between the United States and the nations above 
specified will inevitably be brought to a close. 

3. The provision in the bill under which the total 
amount to be collected for the infringement of the 
copyright of a, literary production is limite.l to $5,000 
is inequitable in itself, and constitutes a distinct de- 
parture from the principles heretofore controlling the 
law of copyright throughout the world. An unau- 
thorized reprinter might easily secure, through the 
appropriation of copyrighted work, proceeds which 
would enable him to pay such a penalty as that pro- 
vided for. and still secure a satisfactory return from his 
undertaking. The penalty should be left, as under'the 
present law, proportioned to the extent of the injury 
caused to the owner of the copyright, and propor- 
tioned also to the proceeds secured to the person ap- 
propriating the copyrighted property, which proceeds 
have been diverted from the rightful owner. 

4. The plan for instituting the office of Commissioner 
of Copyrights "can, in our judgment, be dealt with 
more effectively in a separate bill, such as has already 
been introduced in the House by Mr. Bankhead and 
in the Senate by Mr. Morrill. It is further our opinion 



that the staff provided under the Treloar bill for the 
Copyright Bureau would be unnecessarily large and 
expensive, and that the services of so many employes 
would probably not be required, at least during the 
earlier years of the operation of the office. 

5. The purpose expressed in Clause XXVIII of the 
bill for securing adequate protection for the property 
rights of dramatic authors can also, in our judgment, 
be better brought about under the provisions of the 
Cummings bill now pending in the House of Repre- 
sentatives. 

For these several considerations it is our judgment 
that the enactment of the Treloar bill would consti- 
tute a serious injury to the rights of producers of copy- 
right property and to the interests of the community 
for the use of which such copyright property is brought 
into existence. It would further constitute, on the 
part of the United States, a breach of international 
good faith with the several nations of Europe that 
have extended copyright privileges to American citi- 
zens. We therefore ask that the bill may receive the 
unfavorable action of the Congress and of the execu- 
tive. 

A resolution was passed, however, approving the 
bill in the House by Mr. Bankhead and in the Senate 
by Senator Morrill for the establishment of a separate 
bureau for the registration of copyrights. 



Spain's Big meteorite. 

In our issue of February 22 we called attention to 
the bursting of a great aerolite over Madrid on Feb- 
ruary 10. The Spanish newspapers have now reached 
this country and give full details of the event. This 
phenomenon is seldom observed on so startling a scale. 
The sky was cloudless, the streets were just beginning 
to be thronged with traffic and pedestrians, when the 
deafening sound of the explosion was heard. Those 
who happened to be looking at the sky say that the 
instant of the explosion there was a vivid glare of 
blinding light that for the moment outshone the sun, 
and then there instantly appeared at the place where 
the disturbance originated what looked like a cloud of 
white aud bluish tint, bordered with red, which 
moved east at a tremendous rate, leaving behind a 
thin train illumined by the sun that may have been 
dust particles. The whole city appeared to be shaken 
as if by an earthquake, and the agitation of the at- 
mosphere was shown by the rapid fall and rise of the 
barometer. The terror inspired by the occurrence was 
very great, particularly among the ignorant and super- 
stitious. Many people did not recognize the origin of 
the phenomenon and thought some terrible catas- 
trophe had occurred. The energy of the disturbance 
probably equaled that of the explosion of a large 
powder magazine. Many windows were shattered and 
walls injured, but fortunately no one was killed. The 
aerolite was visible over at least three-fourths of Spain 
as it shot through the air above the peninsula. Some 
damage was done at places along its route, for the 
great meteorite partly disintegrated on its way and 
the incandescent fragments that showered upon the 
town of Lograno set two buildings on fire, and at 
Burgos three fragments fell among the houses. Other 
pieces of the stone that were flung off near Madrid 
were picked up while still hot. 

m < ■ > » 

The marvels of an Ostrich's Stomach. 

The post mortem examination of one of the flock 
of ostriches owned by Barnnm & Bailey, which has 
been on exhibition at the Central Park menagerie, 
New York City, gave the spectators a wonderful ob- 
ject lesson of the digestive capabilities of an ostrich. 
The ostrich was dissected by a taxidermist. He found 
the following articles in the bird's stomach : One 
wooden clothes pin ; the bottoms of two beer bottles ; 
a mouth harmonica, five inches long and two inches 
wide ; a ferrule of an umbrella with a piece of the stick 
in it about four inches long ; a metal skate key; a brass 
door key, five inches long ; a woman's black horn 
comb; two pieces of coal; a woman's silk handker- 
chief ; three stones about an inch thick, together 
with some cabbage, grass, lettuce, celery and consid- 
erable dirt. Strange to say, the ostrich did not die of 
indigestion, but from tuberculosis. The bird will be 
mounted in the museum and it would be interesting 
to preserve alongside the collection of objects which 
was found in its stomach. 



Lieut. W. C. Hancock, U. S. N. 

Lieut. Babcock, executive officer of the U. S. reve- 
nue cutter Michigan, died of pneumonia at the Uni- 
versity Club, New York, on March 11. He was born in 
Vermont, in 1853, was graduated at Annapolis in 1871, 
and from that time had been continuously in X\\q na- 
val service. He served under Capt. Rogers, inspector 
of this lighthouse district, and was largely instrumen- 
tal in establishing the electric light buoy system of 
New YorkHarbor, which was illustrated and described 
in the Scientific American last week. The disease 
of which he died was of but ten days' duration, and 
was contracted while doing compass duty. 
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A NEW CHIMNEY COWL. 
The lower end of the vertical draught pipe, accord* 
ing to this improvement, has a conical base portion 
adapted to be secured on the chimney top, and at its 
upper end, as may be seen in the sectional view, are 
draught apertures, a fiat cap plate fitting over the 
upper end of the pipe, on which is also riveted a project- 
ing conical shell or hood. A lower hood or shell, also of 
conical form, encircles and is supported on the draught 
pipe by means of angular braces held in place by 
rivets. The two shells are surrounded by a hood which 




DE LANOY'S CHIMNEY COWL. 

has an upper straight portion and a lower coned por- 
tion, and is held in place by braces or brackets secured 
to the lower shell. The improvement has been pat- 
ented by John M. De Lanoy, of No. 15 John Street, 
Tarrytown, N. Y. When the device is in place on the 
chiruney, an air current from either side is deflected 
by the encircling hood, and prevented from blowing 
down the chimney, although drawing along with it 
the smoke issuing from the apertures of the draught 
pipe, and thus increasing the draught. Both ascend- 
ing and descending air currents are likewise deflected 
by the shells, and the cap plate on the upper end of 
the pipe, between it and the shell, prevents the forma- 
tion of eddy currents and the collection of soot. 

-»■>■— 

To Prepare a Transparent mirror. 
The following process (Neuste Erf. u. Erf.) for pro- 
ducing a mirror which reflects from one side, but is 
transparent from the other, has been patented in Ger- 
many : Dissolve 1 part by weight of silver nitrate in 
10 parts by weight of water and label No. 1. Prepare 
another 10 per cent solution of silver nitrate, but in 
larger quantity; to this add ammonia water, drop by 
drop, stirring carefully until the precipitate formed at 
first is completely dissolved, and label No. 3. Now 
add solution No. 1 to solution No. 3 until the odor of 
ammonia is no longer recognizable and the liquid has 
again become very turbid. Now add 100 parts by 
weight of distilled water for every part of silver nitrate 
originally used in solution No. 3, and filter until clear. 
Label this No. 3. Prepare a reducing solution by dis- 
solving 0'8 part by weight of Rochelle salt in 384 parts 
by weight of distilled water, boil, and to the boiling 
solution add gradually a solution of 3 parts of silver 
nitrate in 10 parts by weight of distilled water, and 
filter when cool, and label No. 4. Clean the glass to 
be coated thoroughly, lay it on a perfectly level sur- 
face in a room at a temperature of about 35 degrees C. 
(77 degrees F.) Mix equal parts of No. 3 (the depos- 
iting fluid) and No. 4 (the reducing fluid) and pour 
over the glass. The glass may, if preferred, be dipped 
into the solution. The time required for the deposi- 
tion of the layer of silver of just the correct thickness has 
to be determined by the judgment of the operator in 
each case, and this may be aided somewhat by observ- 
ing a piece of white paper below the plate of glass. 
When a sufficient deposit of silver has been made, and 
much less is required than for an ordinary mirror, 
pour off the silvering liquid and rinse thoroughly with 
the distilled water, and stand the mirror on edge to 
dry; coat the silvered side with a solution of colorless 
shellac in alcohol and finally frame the mirror with a 
backing of clear glass to protect the mirror surface 
from being scratched. — American Druggist. 



Education In Japan. 

The calendar of the Imperial University of Japan 
in Tokyo for 1894-95 shows depth and strength in the 
older faculties and departments and bright promise 
in those that are newer. In December, 1894, there 
were 1,468 students in the various colleges of law, 
medicine, engineering, literature, science, and agricul- 
ture. Taking the year 1878 as that in which the pre- 
viously existing school reached the grade of a Euro- 
pean university, we find that 781 graduates in full 
course (not counting 153 deceased persons) have gone 
into active life well prepared for varied usefulness. 



The evident thoroughness of the curricula in the 
newer departments of science and agriculture, and the 
happy combination of the theoretical and practical, 
are striking facts in the higher education as here 
given. The eighteen pages which set forth the titles 
and contents of scientific monographs, mostly by 
native authors and investigators, are also very sug- 
gestive. Almost every department of human know- 
ledge, with its appropriate apparatus of books, instru- 
ments, laboratories, and observing stations, is organ- 
ized in this Teikoku Daigaku (Imperial University of 
Japan). To study this modest pamphlet in the per- 
spective of the past quarter of a century, the Evening 
Post adds, isto understand largely the secret of Japan's 
life and power on the threshold of the year 1896. 



AN IMPROVED FOLDING BABY CARRIAGE. 
The illustrations represent a baby carriage which 
may be folded both longitudinally and laterally, the 
construction being strong and simple and the changes 
to the different positions easily effected. The improve- 
ment has been patented by George Mayer, No. 117 
East One Hundred and Fifth Street, New York City. 
Each axle comprises four members, the end members 
comprising spindles and hub flanges, and the inner 
members having projections received in recesses in the 
end members, by which the axles are prevented from 
excessive swinging movement when extended. The 
inner ends of the inner axle sections are pivotally 
mounted in blocks to which are connected end sections 
of an axle coupling connecting the front and rear 
axles, the coupling consisting of two sections and fold- 
ing centrally. Mounted on each outer axle section and 
each of the central pivotal blocks is a bowed spring, 
the upper portions of the springs being secured to the 
under side of the carriage body, the outer springs be- 
ing rigidly attached and the central ones having 
pivotal movement when the carriage is folded. Fixed 
to each of the outer axle sections are also brace rods 
on which are sleeves slidable on depending hangers 
secured to the underside of the carriage body, the 
braces moving inwardly with the sections of the axle 
as the carriage folds. The carriage body has hinges 
in its side portions and in the bottom and ends, con- 
stituting four sections arranged in pairs, so that they 
may fold first on the longitudinal line and then break 
in the middle and fold on a transverse hinge, as shown 
in one of the illustrations, the sections when being 
opened working in unison and being firmly supported 
in extended position. The upper ends of the han- 
dle bars are connected by a hinged cross bar adapted 




MAYER'S FOLDING BABY CARRIAGE. 




MAYER'S BABY CARRIAGE IN FOLDED POSITION. 

to swing down when the carriage is folded, this being 
the first operation in folding the carriage, after which 
the central pivotal axle blocks are moved longitudi- 
nally and the body folds together side wise, when, the 
side fastenings being disconnected, the whole body 
may be swung on the side hinges to be folded trans- 
versely, in the smallest possible space. 



A SIMPLE AND EFFICIENT AMALGAMATOR. 

The illustration represents an apparatus of simple 
construction, more especiallydesigned for placer mining 
and milling amalgamation of free milling ores, Fig. 1 
showing the practical working of the amalgamator, 
with a part of the casing broken away, to disclose its 
interior, and Fig. 3 being a sectional view. In the up- 
per end of the casing is a hopper in which turns a wheel 
whose buckets are supplied with water and gold-bear- 
ing sand by a suitable chute, the wheel being thus 
rotated, and delivering the water and sand in measured 
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DUNN'S AMALGAMATOR. 



quantities upon an inclined chute, this chute discharg- 
ing upon another oppositely inclined chute. The second 
chute discharges upon a riffle frame hung on pivoted 
links, the transverse parallel corrugations of the riffle 
being rounded so that the flow of water and sand will 
not be greatly retarded, the gold settling in the quick- 
silver contained in the depressions between adjacent 
riffles. A shaking motion is given to the riffle frame 
by a link which connects one of the hangers with 
one arm of an el bow lever whose other arm is connected 
by a link with a crank attached to the shaft of the 
water wheel. This improvement has been patented 
by Seth Dunn, of Custer City, Idaho. The casing of 
the amalgamator is designed to be entirely closed at its 
top and rear end, but the top and end have hinged 
covers to facilitate reaching the interior for removing 
the amalgamated gold and for cleaning or repairing 
the working parts. 

■» < «>«■ 

Water Drinking in Typhoid Fever. 

Water drinking in typhoid fever is not a new sug- 
gestion. The importance of subjecting the tissues to 
an internal bath was brought prominently to the 
notice of the profession by M. Debove, of Paris, who 
was perhaps the first to systematize this mode of 
treatment. The treatment of this eminent physician 
consists almost exclusively of water drinking. "I 
make my patients drink," he says ; and they must be 
kept pretty busy in attending to this rinsing process ; 
for they are required to take from five to six quarts of 
water daily, which would a mount to eight ounces every 
hour. 

The writer has for many years followed the practice 
of having his patients drink from one-half to two- 
thirds of a glass of water hourly, when awake. It is 
sometimes, however, impossible to induce patients to 
drink a large quantity of water. In cases in which the 
stomach is dilated, the patient is often unable to ab- 
sorb water so rapidly. In these cases the introduction 
of water by the rectum proves a satisfactory substi- 
tute for water drinking. Of course, if the patient sub- 
sists chiefly upon a diet of thin gruel, fruit juices, or 
skimmed milk, the amount of liquid thus taken may 
be subtracted from thequantity of water named. The 
important thing is to get into the system, and out of 
it, a sufficient amount of water to prevent the accu- 
mulation of ptomains and toxins within the body. 

Copious water drinking does not weaken the heart, 
but, on the contrary, encourages its action, by main- 
taining the volume of blood. It also aids the action 
of the liver, the kidneys, and the skin; and by pro- 
moting evaporation from the skin, it lowers the tem- 
perature. — The Bacteriological Review. 



Keep a Scrapbook. — The Keystone gives some 
practical directions. Every merchant should keep a 
scrapbook. This suggestion has been made before, but 
it is fully worth emphasizing. Every bright advertise- 
ment that you notice in your local paper or those of 
other towns ; every model advertisement that you ob- 
serve in your trade paper, and every practical trade- 
bringing plan or hint, should be cut out and parted in 
the book, with full data as to the name and date of the 
paper. You will find such a book as this an inex- 
haustible treasury of riches, especially on those days 
when your ideas run scarce, and you are too busy to 
take time to evolve a good advertisement. 
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A GREAT ICE SKATING RINK, WASHINGTON, D. C. 
On January 6, an ice skating rink of great size and 
exceptionally complete in its equipment was opened at 
the national capital, the skating floor being 205 feet 
long by 115 feet wide, and it being stated that although 
there were over 9,000 people present, the freezing ar- 
rangements were so perfect that not even the shav- 
ings from the ice became soft. The rink is in a build- 
ing of which the first floor is used as a market house, 
on the second floor of which is a great hall with high 
iron arched roof and a floor space of 358 by 156 feet, 
leaving ample room, besides the space taken up by 
the skating surface, for a promenade floor and recep- 
tion rooms, cafe, music stand and orchestra chairs for 
1,000 spectators. Our illustration, for which, with the 
accompanying particulars, we are indebted to Ice and 
Refrigeration, shows the arrangement of expansion 
piping before freezing the ice floor. The work of fit- 
ting up the hall as a skating rink was accomplished in 
the marvelously short time of twenty days. The 
floor being above the market, extra care had to be 
taken to insulate it properly and at the same time 
make it water tight, and the following was the method 
of laying or putting down this tank floor : First, there 
was put down a 2 inch thickness of asphaltum, then 1 
inch boards, two thicknesses of paper, then a 1 inch 
air space was made, then 1 inch boards, two thick- 
nesses of paper, then 2 inches of Georgia yellow pine 
plank, calked same as on board of a ship. Upon this 
floor were placed the expansion coils, being extra heavy 
1}4 inch pipe, aggregating in all about 96,000 feet. 
Upon this floor 3% inches of water were frozen to make 
the skating surface. 

Directly opposite the hall is the power plant in a one 
story engine and boiler house 80 X 45 feet, in which 
are two 66 inch by 16 foot return tubular boilers, 
with pumps, filters, etc., and a deep well pump, as 
water is supplied by an artesian well. The compressor 
of the ice machine is double acting, being 15 X 30 
inches, and is driven by a Corliss engine 20 X 42 
inches, the fly wheel of which is a band wheel, which 
also drives a 600 light incandescent and a 50 light arc 
dynamo. The entire light for the hall is supplied by 
this machine, which presents the novel sight of one 
engine running simultaneously an ice machine and two 
dynamos. On the roof of this building has been 
erected the ammonia condenser. This building being 
about 85 feet from the hall, the distance the ammonia 
has to travel will 
be appreciated by 
the reader. Freez- 
ing is by direct 
expansion. 



by the flattening roll or another one running behind 
it, or still better, by the vertical pressure of an en- 
graved plate, or with cast designs and inscription. — 
Moniteur de la Ceramique et de la Verreries. 



A PNEUMATIC STRAW STACKER. 
The illustration represents a construction for stack- 
ing hay or straw by means of a pneumatic tube which 
may be attached to a thrashing machine, or placed in 
position to be easily regulated and used to advantage 
in barns and other buildings. The improvement has 




KNAPF'S STRAW STACKER. 

been patented by Peter Knapp, of St. Wendell, Ind., 
and is being introduced by John Ten Barge, of St. 
James, Ind. The tube is made in sections, connected 
and controlled by pivotally attached straps, the lower 
end of the tube being held to turn in a table on the 
rear of the thrashing machine or other support. Above 
the fixed table is a turntable secured to the lower joint 
of the tube and provided with peripheral teeth, down- 
wardly extending bracket arms of the turntable having 
friction rollers engaging the underside of the fixed 
table. Projected from the bottom section of the tube 



whereby, on operating the crank arm of the winding 
shaft, the tube may be raised or lowered to any de- 
sired extent. Journaled at one side of the thrasher 
or other support is a driving shaft having at its upper 
end a bevel gear, extending over which is a horizontal 
shaft on which is splined a sleeve fitted with two oppos- 
ing beveled gears, either of which may be carried into 
mesh with the beveled gear of the drive shaft. The 
adjustable gears are brought into or carried out of 
action by a shifting lever of the elbow type, one of the 
members of which is connected with the sleeve, while 
the other extends over the top of the turntable, where 
it engages pins placed nearer or farther apart, accord- 
ing to the distance the tube is to travel to the right or 
left, the engagement of the shifting lever by a pin 
causing the lever to shift the sleeve, and thus reverse 
the direction of revolution of the horizontal shaft. 
The latter shaft carries a gear which meshes with the 
teeth of the turntable, and the inner end of the shaft 
is journaled in an adjustable box controlled by a screw 
shaft with a crank arm, whereby the driving gear may 
be carried entirely out of engagement with the turn- 
table. It will thus be seen that the back and forth 
lateral movement of the pneumatic tube is automati- 
cally controlled, while vertical adjustment may be 
quickly and conveniently effected. 



A Class Plate of 
Different Colors. 

This invention 
pertains to a new 
product and its 
manufacture. 
This product is 
formed by two or 
more layers of 
transparent or 
opaque glass cast 
upon each other 
so as to constitute 
a single plate up- 
on which, by 
moulding or 
pressing, letters 
or designs of any 
shape or dimen- 
sions can be re- 
presented. 

The method of 
manu f ac turing 
this new product 
is as follows : Up- 
on a table provid- 
ed with several 
rolls a certain 
quantity of glass 
is poured, which 
is leveled to the 
desired thickness 
either by moving 
the table or the 
lowest roll. Upon 
this plate, but be- 
fore it has cooled 
off, another quan- 
tity of glass is 
poured, which, 
leveled with its 
respective roll, forms 
perfectly to the first. 




GREAT ICE SKATING RINK AT WASHINGTON, D. C.-EXPANSION PIPING LAID BEFORE FREEZING. 



a second layer adhering 
If the two glass substances 
are of different colors, the plate obtained consists 
of glass of two colors, one upon the other. A 
plate of more colors can be produced in the same way. 
Then the plate is subjected to a moulding process in 
order to form the various designs or specially large 
letters. The impression can be accomplished either 



are arms pivotally connected with a bow frame ex- 
tending around the elbow section of the tube, and at 
the center of the frame is supported a pulley and a 
winding shaft having a crank arm, the long forward sec- 
tion of the pneumatic tube resting on a beam connected 
by side bars with the bow frame. A cable secured to 
the winding shaft is passed over a double pulley car- 
ried by the turntable and over the upper pulley; 



Condensed Food not a Success for Soldiers. 

Some time ago the War Department conducted ex- 
periments with a view to reducing the weight and 
bulk of the soldier's rations without impairing their 
nutritive value. The report is in part as follows, as 
stated in the Medical and Surgical Reporter: "A 
company of the seventh infantry was detailed and 
furnished with condensed rations, consisting of coffee, 
soup, bread, and bacon. The coffee and soup were 
in small tablets, which, when placed in boiling 
water, were ready for consumption in two minutes. 
The bread was in small, flat cakes, the weight and 
hardness of a brick, but when moistened swelled out 
like a sponge. The bacon was compressed and needed 
only to be warmed in a frying pan. The soldiers 
started out with ten days' rations, but the campaign 
was brought to an abrupt end after four days of 15- 
mile marches. The food not only did not satisfy the 
hunger or give strength, but seemed to irritate the 
stomach." The Medical Record remarks : " Thus far 
the human laboratory, with its multiple, interdepend- 
ent, and comple- 
mentary meth- 
ods, has a mo- 
nopoly of its own 
in fixing the pro- 
per standards for 
digestion, assimi- 
lation, and sub- 
sequent growth. 
Each of the vari- 
ed and s u b t i J e 
processes of diges- 
tion must necessa- 
rily adapt them- 
selves to the con- 
struction and 
functions of an 
organ that has a 
purely vital as 
well as a merely 
chemical duty to 
perform." 

Ocean Depth of 
29,400 Feet. 

The British sur- 
veying ship Pen- 
guin recently 
found an ocean 
depth of 4,900 
fathoms, or 29,400 
feet, in latitude 
23° 40' S., longi- 
tude 175° 10' W., 
southeast of the 
Friendly Islands. 
The bottom was 
not reached, how- 
ever, even at this 
depth, as a fault 
in the wire caus- 
ed it to break be- 
fore the greatest 
depth of the 
ocean at this 
point had been 
determined. It is 
said that the deepest cast hitherto obtained was one 
of 4,655 fathoms, or 27,930 feet, near Japan. 



During 1894, 3,315 patents relating to electricity 
were granted in Great Britain, the United States, and 
Germany. Of these, 1,130 were British, being one- 
twentieth of all British patents, 1,704 were American, 
and 481 were German. 
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(Correspondence. 



mineral Wool. 

To the Editor of the Scientific American : 

In your issue of February 15 appears an article 
under the title "Danger in Mineral Wool," which is 
misleading. It is therein stated that " the threads, 
though very slender, being finer than cotton fibers, 
are of glass, and pieces of them may, unless the mate- 
rial is carefully handled, get under the nails, or into 
the skin, causing painful irritation." 

The reader inexperienced in the use of mineral wool 
would naturally infer from this statement that the 
fibers are brittle and hard like glass. On the contra- 
ry, the fibers of mineral wool, when it is properly made, 
are soft and pliant, and can be handled without 
danger. 

The writer has been, for i_ "-v years, closely con- 
nected with the manufacture anr 1 *e of this material, 
and has never known any one '.3 be injured by han- 
dling it. Men, continually in the employ of this com- 
pany for over ten years, have daily handled mineral 
wool, in the chambers where it is packed for ship- 
ment, and in applying it to its various uses, employ- 
ing their bare hands to compact it in place, in the 
floors and walls of buildings, in refrigerators, and 
other places, without injury or discomfort. Neither 
the writer nor his associates have ever known any one 
to be injured by breathing dust from it. In fact, 
mineral wool can be handled with as much safety, 
and quite as little inconvenience to the handler, as 
brick, lumber, or other building material. 

Cleveland, O. A. H. Massey. 



Australian Platinum. 

The assertion that New South Wales is exception- 
ally rich in the useful minerals has again become veri- 
fied by the discovery of valuable platinum deposits at 
Fifield, in the western portion of the colony, of which 
the Parkes auriferous region forms part. Platinum 
has previously been recorded as occurring in the 
colony in the sea beaches between the Richmond and 
Clarence Rivers, on the northern coast ; in ironstone 
and decomposed gneiss near Broken Hill, and grains 
of metal have not infrequently been met with by 
miners working various auriferous drifts in different 
parts of the colony. But until the opening up of the 
Fifield platina deposits, there had been no production 
upon a commercial scale. The field was first opened 
up in 1893, though the presence of platinum was re- 
corded many years previously by a working miner, 
who received government aid to prospect the district. 
The formations represented are Silurian slates intruded 
by diorite, and fossiliferous sandstones and limestone 
of devonian or silura-devonian age. The platiniferous 
lead is a little over a mile Ion? ; it varies in width 
from 60 feet to 150 feet, and is covered with from 60 
feet to 70 feet of loam. The precious metals are prac- 
tically confined to the bed rock and the drift for 3 
inches above the bottom. Nuggets which weighed 
from a few grains up to 5 dwt. have been occasionally 
found. The crude metal contains about 75 per cent of 
platinum, and realizes at the present time upon the 
field 24s. per ounce. The quantity of platinum per 
load of wash dirt varies from 5 dwt. to 12 dwt., while 
the total value of the previous metals per load varies 
from 9s. to 37s. In the vicinity of Fifield, at an eleva- 
tion of over 100 feet above the lead now being worked, 
beds of cement and indurated ferruginous shales oc- 
cur, which are of tertiary age, or even older. These 
beds contain a little gold and platinum, but not where 
hitherto explored in payable quantities. Mr. Jaquet, 
geological surveyor in the New South Wales Mines De- 
partment, is of opinion that the precious metals in the 
recent deposits have been derived from these older 
conglomerates ; that the latter have been disintegrated 
and ground sluiced by nature, and the deposits now 
being worked represent the resultant concentrates. 
Other beds containing platinum and gold probably 
occur under the flats in the vicinity of Fifield and 
Burra Burra. The prospecting of these flats, how- 
ever, will be a tedious operation, since they are forthe 
most part of great extent, and there is nothing upon 
the surface to indicate the path of gutters below. 
The development of the field has been much retarded 
by dry seasons and the consequent shortage of water 
for sluicing purposes. The Fifield platina lead has al- 
ready yielded 1,200 ounces of platinum, and the gold 
obtained upon the whole field since 1893 totals about 
1,800 ounces. At the present time 7,000 loads of wash 
dirt are dumped around the various claims awaiting 
treatment. — The Colliery Guardian. 



A French statistician has given some interesting 
figures relative to theaters. Between 1751 and 1895 
no fewer than 750 European playhouses were destroyed 
by fire. The average life of a theater is found to be 
22% years. In striking contrast to the comparative 
short life of a theater is that of the actor. In spite of 
late hours, hard work and a Bohemian atmosphere, 
the average duration of life in the theatrical profes- 
sion is high. 



A NOVEL HAND CAMERA. 

The Paris Photo Gazette says: "' M. Jouxhas just 
lately perfected a new form of hand camera which he 
has used for several months, and which gives excel- 
lent results. One of the principal improvements is 
what he terms the ' block system.' By this arrange- 
ment it is impossible to expose the same plate twice, 
since the shutter cannot be released until after the ex- 
posed plate has been changed. 

"The mode of changing the plate is very simple, the 
construction of the magazine being such as to permit 
of its returning completely into the box after a plate is 




Fig. 1. 

changed, and there is no lost space, the whole camera 
being very compactly built. As shown in Fig. 2, the 
changing of the plate is effected by pulling on the 
handle at the lower part of the side ; in this way 
the size of the magazine (one of the sides of which is 
shown extended) is increased, and the extended 
magazine draws out with it at the same time the stack 
of plates, with the exception of the one situated at the 
top. This one, held back by two small hooks, remains 
in place and finally falls to the bottom when it is no 
longer sustained by the rest of the pile. When the 
magazine is pushed. back, the pile of plates slide over 
the fallen plate at the bottom, at the same tr-jie bring- 




Fig. 2. 

ing a fresh i ,ite at the top in^o position for the next 
exposure. 

"The magjzine contains eighteen plates, and an 
indicator, mo /ing automatically, always shows the 
number of exposed plates. A clear finder with a 
cover folds down into the thickness of the box, 
when the camera is put in its carrying case. The 
objective with an iris diaphragm is a very rapid 
Zeiss, F/8 ; the front part of the box is moved back 
and forth by means of an ornamented button, and 
allows a focus of from one meter to infinity. 

"The shutter placed between the lenses is of vari- 
able speed ; it is worked with the finger or with a 




Fig. 3.-P0SITI0N WHEN CHANGING PLATES. 

bulb, and permits time or instantaneous exposures. 
The size of the plate is d% by 9 cm. The apparatus, 
loaded with eighteen plates, weighs 1,500 grammes, 
4 lb.; its dimensions are 18 centimeters long, 8 thick 
and 11 wide." 



Introduction of the Thermometer into France. 

The history of the introduction of the first hermet- 
ically sealed thermometer into France is contained in 
Cosmos of recent date, with extracts from the cor- 
respondence of Pierre des Noyers, secretary of the 
Queen of Poland. In 1657 he sent a description of a 
Florentine thermometer to M. Boulliau, of Paris, with 
a drawing of it, which is reproduced in Cosmos, and 
in 1658 a specimen of the instrument was sent to Paris, 
and was apparently used by M. Boulliau on June 25 
of that year. This thermometer was graduated by 
means of small black enameled knobs on the outside 
of the tube, and was subsequently improved by the 
Accadeuia del Ginuento. — Nature, 



Science Notes. 

A large collection of 17,000 stuffed birds and many 
series of bird skeletons has been bequeathed to the 
British Museum by the late Mr. Henry Seebohm, the 
naturalist. It is the most valuable gift made to the 
natural history section of the museum in a quarter of 
a century. Its ornithological collection is now the 
largest in the world, consisting of 300,000 specimens. 

A new apparatus for measuring the penetrative 
power of shot has recently been introduced in Ger- 
many by Herr Muller. The shot is fired into a large 
water trough through a thick gelatine plate, which 
closes at one end of the trough. The shot holes in the 
plate immediately close up after the shot has passed 
through, thus preventing the escape of the water. 
The bottom of the trough is divided by transverse 
ribs, which retain the shot where it falls. When the 
firing is completed, the water is run off and the posi- 
tion of the shots observed. 

Experiments made with electricity on the toxins of 
disease by MM. D 'Arsonval and Charrin show that 
the effect is to attenuate the toxin, converting' it into 
a useful antidote. The toxin of the diphtheritic and 
the pyocyanic bacilli was subjected to the physical 
action of currents of high frequency. The current 
had no direct influence on the vitality of the microbes 
themselves, but modified the liquid in which they 
live so as to render it noxious to them. The action of 
the current, it is asserted, is not chemical, but purely 
physical. In twenty minutes a virulent poison can be 
turned into vaccinating matter. Electricity is to be 
tried on animals infected with the toxins to see 
whether the effect is the same on living tissue. 

According to a paper on " The Temperature Varia- 
tion of the Thermal Conductivities of Marble and 
Slate," contributed to the American Journal of Science 
by B. O. Pierce and R. W. Willso.i, such a tempera- 
ture variation does not exist ; in other words, marble 
and slate conduct heat equally well at all tempera- 
tures. The result is of some importance to the physics 
of the earth's crust, and the manner in which it was 
arrived at displays some ingenuity. Two faces of a 
slab of marble or slate were kept at different tempera- 
tures, and the fall of temperature between one sur- 
face and the other was determined by means of ther- 
mopiles. Now it is admittedly difficult to determine 
the temperature accurately at a certain point, and 
borings lead to error in estimated depth. So the ex- 
pedient was adopted of slicing the slab into a series of 
layers pressed together, between every two of which 
a thermo-couple was introduced. The interstices were 
only a few tenths of a millimeter, and experiments 
with different intervals proved that the errors in the 
temperatures observed did not exceed 1° or 2° Centi- 
grade. On plotting the temperatures and distances, 
the temperature was found to have fallen uniformly 
throughout the slab. If the conductivity had been 
higher at higher temperatures, the fall on the hot 
side would have been more decided. The tempera- 
tures ranged from 350° C. to zero. 

Prof. Ira Remsen describes (in Science) a curious case 
of the accumulation of marsh gas under ice. A num- 
ber of skaters were on a large artificial lake covered 
with ice. In places white spots were noticed in the 
ice suggesting air bubbles. A hole was bored in the 
ice and a match applied. The thin jet of flame 
burst up and the gas was found to be marsh gas 
formed by the decomposition of organic matter at the 
bottom of the lake. Prof. Remsen suggests that skat- 
ing ponds illuminated by natural gas are among the 
possibilities of the future. 

Experiments on the spreading of disease by burial 
made by Dr. Loseuer tend to prove that there is lit- 
tle danger of infection from the practice. Carcasses 
of animals infected with different diseases were 
buried as nearly as possible as human bodies would 
have been. Bacilli of cholera could no longer be 
found in the remains after 28 days, those of typhoid 
fever disappeared after 96 days, those of tuberculo- 
sis after 123 days, those of tetanus were very viru- 
lent after 234 days, but disappeared after 361 days, 
while the anthrax bacilli continued in full force to the 
end of the year of investigation. In none of these dis- 
eases save that of anthrax did the germs find their 
way to the surrounding soil and water. 

M. E. Chaix, says the Revue Scientifique, wishing to 
find out whether in calm weather the air of the seashore 
contains an appreciable quantity of sea salt, made 
several experiments in Jersey, in August, 1895. In eacn 
experiment he caused, by means of an aspirator, a 
thousand liters (30 cubic feet) of air to pass through a 
solution of silver nitrate. In every case there was not 
the least cloudiness of the solution, proving that the 
air contained no salt. This is not at all surprising, for 
it is well known that the air contains salt only when 
the wind carries off salt spray held mechanically in 
suspension, and derived from the wave crests; the 
salt of sea water cannot evaporate into the atmosphere. 
The evident conclusion is that, to obtain the beneficial 
action of sea air, we must go where the air is suffi- 
ciently agitated by the wind to continually hold sea 
water in suspension. Such localities are infinitely 
more beneficial and active. 
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Effect of Temperature upon Strength of Wrought 
Iron and Steel. 

At a recent meeting of the American Society of 
Mechanical Engineers, Mr. R. C. Carpenter described 
a seriesi of tests conducted in the testing laboratory of 
Sibley College, with a view to determine the effect of 
temperature upon the strength of wrought iron and 
steel. The tests were made upon a 100 ton Emery 
testing machine which was built by William Sellers 
& Company for the Columbian Exposition. 

To enable the test piece to be maintained at the 
desired temperature for a considerable length of time, 
it was inclosed in a solid block of cast iron, made in 
two halves, longitudinally, and clamped upon the 
specimen. A mercurial thermometer, the upper part 
of which was filled with nitrogen to prevent vaporiza- 
tion of the mercury at high temperatures, was placed 
in direct contact with the test specimen within the 
cast iron box, which was heated from below by four 
Bunsen burners. This method of heating proved sat- 
isfactory, and gave very uniform results. The best 
specimens were turned down to a diameter of one-half 
inch for a length of 8'8 inches. Thirty specimens of 
wrought iron and twenty-five of steel we/e tested, the 
temperatures varying from 22 degrees to 825 degrees 
Fahrenheit. 

Results.— The general results of the test show that 
all the curves have a point of contraflexure at about 
70 degrees Fah. and another at a temperature not far 
from 500 degrees. The maximum strength is found at 
temperatures of 400 to 550 degrees Fah. At tempera- 
tures higher than this, all the materials show a rapidly 
decreasing strength. The variation in strength with 
change of temperature is marked ; thus, for instance, 
with wrought iron, if we represent the strength at 
temperature of 75 degrees Fah. as 100, that at from 22 
degrees to 25 degrees is 103 to 104, at 500 degrees Fah. is 
126, while at 825 it would be represented by 807, which 
is 63 per cent of the maximum strength ; beyond this 
point the strength steadily decreases. 

The curve for tool steel has the same general form, 
the temperature of maximum strength being, however, 
about 400 degrees. That for machinery steel is simi- 
lar, but no experiments were made at low tempera- 
tures and no critical point was observed. 

The elongation in 8 inches of length for the tool steel 
and wrought iron is shown in curves of the same gen- 
eral form, which agree in showing smallest elongation 
when at a temperature about equal to the boiling 
point of water. 



TESTS OF WROUGHT IRON SPECIMENS. 

Temperature in degrees Tensile strength in pounds 

Fahrenheit. per square inch. 

33 50,500 

82 48,820 

250 54,010 

320 57,240 

475 62,610 

625 54,450 

825 39,330 

TESTS OF MACHINERY STEEL SPECIMENS. 

Tensile strength in pounds 
per square inch. 
73 63,650 

300 68,680 

525 116,370 

575 105,660 

680 58,120 

800 55,460 



Temperature in degrees 
Fahrenheit. 
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The author of the paper states that he is largely 
indebted for the above data to a thesis investigation 
of O. R. Wilson and R L. Gordon, of Sibley College. 



The New York Botanical Garden, 

With the opening of spring, work will be prosecuted 
on the New York Botanical Garden, whose managers 
propose to make it one of the finest places of the 
kind in the world. The plans of the garden have 
been formulated by Cornelius Vanderbilt, president 
of the garden, President Seth Low, of Columbia Col 
lege, William E. Dodge. Judge Addison Brown and 
Prof. N. L. Britton, and preparations to carry them 
into effect have been completed. It is expected that 
by the end of warm weather great advances will 
have been made toward beautifying the region set 
apart for the garden. 

The garden will comprise 250 acres appropriated 
from Bronx Park, near the Bedford Park station of 
the Harlem Railroad. The land abounds in natural 
beauties, which will, of course, be preserved. 

A building with three stories and a basement, and 
having a total floor space of 90,000 square feet, is to be 
erected near the entrance to the garden for use as a 
museum. It will also contain rooms for a library, an 
economic museum, herbaria, laboratories and also 
apartments where students may study special sub- 
jects. 

An immense horticultural house of iron and glass, 



covering an acre of ground, will be another feature 
of the garden. A central dome 60 feet high will cover 
the palm house, and smaller buildings of similar con- 
struction will be erected for nurseries and rain shel- 
ters. 

The trustees of Columbia University have agreed to 
deposit its herbarium and botanical library in the 
museum building and the mycological herbarium of J. 
B. Ellis, of Newfield, N. J., will also be preserved there. 
Lectures will be delivered in the museum, and the 
work of the garden will be published from time to 
time in pamphlets. 

Three miles of stone driveways will be constructed 
within the garden, and two driveway bridges, be- 
sides many foot bridges, will span the Bronx. Foot- 
paths will afford access to every part of the garden. 

A temporary nursery has been established in the 
garden, and about 2,500 trees and shrubs are ready 
for transplanting. The native flora in the garden will 
be preserved. The trees will be carefully labeled. 
Aquatic and bog plants will be cultivated in the 
Bronx River and on the marsh land in the garden. 

The engineers have surveyed the garden and made 
topographical maps on a scale of 50 feet to the inch, 
showing every detail of the garden. These will be 
shown on the evening of March 26, at the reception of 
the New York Academy of Sciences, in the American 
Museum of Natural History. It is expected that sev- 
eral years' time will be required before all the plans 
for the garden can be realized. — New York Times. 



Trade Harks and Trade Names. 

The American Druggist and Pharmaceutical Record 
clearly defines the nature and extent to which pro- 
tection is afforded for trade marks and names. A 
trade mark is a symbol arbitrarily selected by a manu- 
facturer or dealer and attached to his wares to indi- 
cate that they are his wares. In selecting such a de- 
vice he must avoid words merely descriptive of the ar- 
ticle or its qualities, or such as have become so by use 
in connection with known articles of commerce. He 
must also avoid words — e. g., geographical names — 
which are descriptive of the local origin of the goods, 
if other persons have the right to deal in goods of simi- 
lar origin. When it has become generally known in 
the trade that this word or symbol has been taken by 
one dealer or manufacturer to indicate his goods, he 
acquires a title to it for that purpose, and no one else 
can use it even innocently. 

A trade name is of a different character. It is de- 
scriptive of the manufacturer or dealer himself as 
much as his own name is, and frequently, like the 
names of business corporations, includes the name of 
the place where the business is located. If attached 
to goods, it is designed to say plainly what a trade 
mark only indicates by association and use. The em- 
ployment of such a name is subject to the same rules 
which apply to the use of one's own name of birth or 
baptism. Two persons may bear the same name and 
each may use it in his business, but not so as to deceive 
the public and induce customers to mistake one for 
the other. The use of one's own name is unlawful if 
exercised fraudulently to attract custom from another 
bearer of it. 

Trade marks, properly so called, may be violated by 
accident or ignorance. The law protects them, never- 
theless, as property. Names which are not trade 
marks, strictly speaking, may be protected likewise if 
they are taken with fraudulent intention, and if they 
are so used as to be likely to effect this intention. 

It has been very correctly said that the principle of 
the decided cases is this : That no man has a right to 
sell his own goods as the goods of another. The prin- 
ciple may be expressed in different form by saying : 
No man has a right to dress himself in colors, or adopt 
and bear symbols, to which he has no peculiar or ex- 
clusive right, and thus personate another, for the pur- 
pose of inducing the public to suppose either that he 
is that other person or that he is connected with and 
selling the manufacture of such other person, while he 
is really selling his own. It is perfectly manifest that 
to do these things is to commit a fraud, and a very 
gross fraud. 

The right which any person may have to the pro- 
tection of a court of equity does not depend upon any 
exclusive right which he may be supposed to have to 
a particular name or to a particular form of words. 

His right is to be protected against fraud, and fraud 
may be practiced against him by means of a name, 
though the person practicing it may have a perfect 
right to use that name, provided he does not accom- 
pany its use with such other circumstances as to effect 
a fraud upon others. 

The offense is not merely in duplicating, for simi- 
larity, not identity, is the usual course when one seeks 
to benefit himself by the good name of another ; but 
in many cases the effect of imitation depends upon the 
propinquity, especially where the name is one applied 
to a business or a store, and the similar use would not 
lead to deception. But it is different where the field 
of action is a locality, or the commercial world, as in 
the use of a trade mark. Though sometimes a name 
assumed at the formation of a business on a small scale 



may become important, where the success of the arti- 
cle or the enterprise of the proprietors extends the 
original limits, and the right to protection will grow 
with the growth of its reputation and the territory cov- 
ered by its sale. 



The End of an Electric Patent War. 

The long fight between the General Electric Com- 
pany and the Westinghouse Electric and Manufac- 
turing Company has at last been ended. For nearly 
a year those largely interested in the two companies 
have been endeavoring to come to some arrangement 
which would reduce the competition between the two 
concerns, which are the largest manufacturers of elec- 
trical appliances in the country. The rivalry between 
the companies has been great, and has resulted in 
many expensive lawsuits. It is said that the patent 
litigation between the two companies has cost several 
millions hi legal expenses and for the services of ex- 
perts. The result of this litigation has been to in- 
crease competition, lower prices and benefit many 
smaller concerns. The following statement has been 
given out by the General Electric Company : 

" Negotiations between the General Electric Com- 
pany and the Westinghouse Electric and Manufactur- 
ing Company have resulted in an arrangement with 
respect to a joint use of the patents of the two com- 
panies, subject to existing licenses, on terms which are 
considered mutually advantageous. 

" It has been agreed that after certain exclusions 
the General Electric Company has contributed 62V£ 
per cent and the Westinghouse Electric and Manufac- 
turing Company 37!^ per cent in value of the com- 
bined patents, and each company is licensed to use 
the patents of the other company, except as to the mat- 
ters excluded, each paying a royalty for any use of the 
combined patents in excess of the value of its contri- 
bution to the patents. 

" The patents are to be managed by a board of con- 
trol consisting of five members, two appointed by each 
company and a fifth selected by the four so appointed. 
Both companies have acquired during their existence 
a large number of valuable patents, and numerous 
suits have been instituted in consequence of the in- 
fringement of these patents by one party or the other, 
or by their customers. In the prosecution of these 
suits large sums of money have been expended and 
the general expenses of the companies have in this 
manner been greatly increased. It is expected that 
the economies to be effected will be very considerable, 
and that the two companies and their customers will 
be mutually protected. 

" The especial incentives which led to the arrange- 
ment at this time were the recent decisions in favor of 
patents of the Ge eral Electric Company controlling 
the overhead system of electric railways, the approach- 
ing trials on a number of other important General 
Electric patents on controllers and details of electric 
railway apparatus and systems aud other electrical de- 
vices, and the equally strong position of the Westing- 
house Company in respect to power transmission, 
covered by the patents of Nikola Tesla, and in view of 
its other patents in active litigation, some of which 
are of controlling importance." 

«•!■>»■ 

The Sandstorm In New Jersey. 

The face of the great sand plains of south Jersey 
have been considerably changed by the recent high 
winds, which caught up the sand and piled it against 
houses, fences or any other obstruction. Cuttings aud 
ditches have been filled in, great piles of sand were 
caught by bushes and heaped up in some places until 
the sand mound was over twenty feet high, and some 
of the roads are almost impassable, owing to the 
amount of sand which was blown on them. The Penn- 
sylvania Railroad had men at work day and night 
during the storm to keep their tracks from being 
buried in sand. The sand sifted into houses and barns, 
covering everything with a gritty deposit. Travel in 
this part of the country during the high winds was 
almost impossible, for the sand was blinding and 
worked into clothing so as to irritate the skin, while 
hundreds of people are suffering from sore eyes as the 
result of their exposure to the great sandstorm. 



To Bore Glass. 

Strong glass plates are bored through by means of 
rotating brass tubes of the necessary diameter, which 
are filled with water during boring. To the water 
there is added finely pulverized emery. The boring 
cylinder is put into motion by means of a drill or bow 
drill. Weaker glass can be provided with holes in an 
easier manner by pressing a disk of wet clay upon the 
glass and making a hole through the clay of the width 
desired, so that the glass is laid bare here. Then 
molten lead is poured into the hole and lead and glass 
drop down at once. This method is based upon the 
quick, local heating of the glass, whereby it obtains a 
circular crack, the outline of which corresponds to the 
outline of the hole made in the clay. The cutting of 
glass tubes, cylinders, etc., in the factories is based 
upon the same principle, says a Pittsburg pa.per called 
China, Glass and Lamps. 
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ROENTGEN PHOTOGRAPHY. 
The fish shown in the cut is a most beautiful exam- 
ple of Roentgen photography. It was taken by Prof. 
Vicentini, of Padua, Italy, and has been aptly com- 
mented on as looking like a fossil fish. It is worthy of 
comparison with the best that has yet been done. 

We have received two exquisite examples from the 
Case School of Applied Science, Cleveland, O.. due to 
Prof. Dayton C. Miller. One represents a hand and half 
of the forearm, with wonderful distictness, every bone 
being clearly and sharply brought out. We regret 
that want of space prevents our 
reproducing it. Another shows 
an aluminum medal. Twenty 
minutes and five minutes expos- 
ure respectively were required for 
them, with a spherical Crookes 
tube, and six inch induction coil, 
with three amperes at twenty 
volts in the primary. The arm 
was held in place by bandages, 
the plateholder was closed with 
pasteboard slides, and the tubes 
were twelve inches from the 
wrist. A number of other im- 
portant results have been ob- 
tained by Prof. Miller at the 
Case School, largely in the di- 
rection of physiology. 

Flames have been tested in 
the X rays and have proved 
almost transparent. Flame, it 
is interesting to remember, is 
also almost transparent for light 
waves. In the article on this 
subject, on page 103 of the pre- 
sent volume of the Scientific American, the use 
of a fluorescent compound for the emulsion was sug- 
gested. Dr. Pupin, in this city, and others have done 
work upon this line. A phosphorescent plate was 
tried in the plate holder, phosphorescent zinc sulphide 
was applied to the plate, and other variations on the 
same theme were tried with results at least of inter- 
est. In the light of these experiments, it is of interest 
to note that Capt. Abney, the eminent English au- 
thority, has gone so far as to hold that the X ray ef- 
fect is due possibly to phosphorescence or else to some 
unknown action produced by the X rays upon the 
glass within the plate holder. 

The rays have been found by Prof. J. J. Thomson, 
of Cambridge University, England, to operate power- 
fully to discharge electrified bodies, and the electrified 
plate has proved a far more delicate test for the pres- 
ence of X rays than is the phosphorescent 
one. The rays seem to convert non-con- 
ductors into conductors, as no dielectric can 
prevent the discharge; no direct discharging 
power can be attributed to the rays in Prof. 
Thomson's opinion. 

Prof. Dewar has produced results going 
to show that transparency to the rays varies 
in an inverse ratio with the atomic weight, 
instead of with the specific gravity. Their 
use has been suggested for distinguishing 
true from false precious stones. It is report- 
ed that diamonds are relatively transparent 
and that true pearls are opaque. The dia- 
mond test as detailed bears out Prof. 
Dewar's theory. 

Elihu Thomson has tried some interesting 
experiments in getting manifold photo- 
graphs by superimposing a number of layers 
of sensitized photographic papers, with the 
result that a photographic plate could 
receive an impression through a number 
of sheets of bromide paper, each of which 
also would develop a feeble photograph. 
He also strongly recommends intensifica- 
tion. 

Nikola Tesla has worked upon the subject 
with fine results, getting photographs of 
the shoulder, foot and head with exposures 
ranging from 15 minutes to an hour. He 
also has worked at most remarkable dis- 
tances, one very clear example being pro- 
duced at a distance of eleven feet from the 
source of the rays and through a wooden 
cover with half an hour of exposure. He 
has found that a feeling of sleepiness is pro- 
duced when the head is exposed to the rays 
in being photographed. 

In the article in the Scientific Ameri- 
can already alluded to, the gravitational 
aspect of the rays is spoken of. This aspect 
has been somewhat fully considered in an 
elaborate paper by Prof. Oliver Lodge, of 
England, with naturally somewhat negative 
results. 

It is impossible to resist the conclu- 
sion that our views of the great mystery of 
gravitation may yet be somewhat clarified 
by our study of the new non-refrangible, 
unreflectable X rays. 



Commerce Across Boliring Straits. 

Dr. Benjamin Sharp, at a recent meeting of the 
Academy of Natural Sciences, Philadelphia, gave some 
suggestive information about possible ancient com- 
merce across Behring Straits. The distance is about 
forty miles and in the middle are the Diomede Islands, 
say twenty miles from each shore. 

On the American side there is abundance of wood 
from which canoes, etc., might be made, but there is 
none on the Siberian side. The skin boats used by 
the Siberian natives, made from walrus hide, could 
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not have been sewed sufficiently tight by bone needles 
to have served to cross the strait. The distance is 
bridged by ice about once in five years, but the pass- 
age across is considered quite dangerous, and nothing 
but the love of tobacco will induce a native to ven- 
ture. The inhabitants of the Asian side appear to have 
been more influenced by the Eskimo arts than the re- 
verse. 

These facts and the general bearing of Dr. Sharp's 
observations are unfavorable to an extended early 
communication from the Siberian cioast to the Ameri- 
can. — Science. 



DR. PUPIN'S X RAY PHOTOGRAPH OF A WOUNDED 
HAND. 

The X ray view of the wounded hand which we give 
our readers is one of the most recent achievements in X 




ray photography, and is interesting not only from the 
unique subject, but from the fact that it has been ex- 
ecuted in this city as a guide to surgical treatment. 
The victim is a person well known in New York, and 
is a member of one of the leading law firms of the city. 
He was injured by the accidental discharge of a small 
gun while shooting over a friend's preserve in Eng- 
land. In the grass or bushes he saw a small cannon. 
When stooping down to examine it the weapon was 
discharged, probably by his foot catching or touching 
an invisible wire attached to its lock and lying in the 
grass. He was in the act of 
reaching forward with his hand 
when the explosion took place, 
and the entire charge entered 
his hand when only some two 
feet from the muzzle. The can- 
non had been placed there by 
gamekeepers with a view to ar- 
resting poaching, and it had 
been their design to load it with 
a blank cartridge, but by acci- 
dent a loaded cartridge was in- 
serted. 

The sufferer, after having his 
hand treated, returned to Ame- 
rica, and being a personal friend 
of Dr. Pupin, of Columbia Col- 
lege, the latter took special in- 
terest in producing an X ray 
photograph of the hand. Not 
only was the subject one of the 
most interesting that had ever 
presented itself to Dr. Pupin, 
but it appeared possible that 
the photograph might be a 
valuable guide for surgical operations. 

This extraordinary and successful photograph shows 
with great distinctness some seventy-two shot em- 
bedded in the hand, which shot are, of course, more 
easily counted in the large photograph than in the di- 
minished reproduction given here. Several of the pel- 
lets have already been extracted, but it is believed 
that with the aid of this photograph the operation of 
relief may be carried on with great certainty and pre- 
cision. 

The Crookes tube used in producing the photograph 

was a spherical one ; the time of exposure was twenty 

minutes ; a powerful induction coil operated by the 

incandescent lighting circuit, with a rotary circuit 

breaker, was employed to excite the tube. The circuit 

breaker was actuated by an electric motor. 

It is not going too far to assert that Dr. Pupin has 

produced in this example one of the most 

interesting examples of X ray photography 

that has yet been produced. Its value from 

the surgical point of view is obvious. Other 

examples of his work were of almost equal 

interest; one especially of a hand showing a 

long standing dislocation of the thumb 

joint should be cited. 








Copyrighted by William Beverley Harrison. 
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Another Dark Star. 

The star catalogued as 70 Ophiuchi, by 
Flamsteed 117 years ago, was discovered by 
William Herschel to be an unequal double. 
Its period as then apparent was 93 years. 
The star is now known to be behind time. 
Left to itself it would have completed its 
circuit in 88 years. There exists in the sys- 
tem some unknown disturbing force. After 
many unsuccessful attempts to account for 
the erratic motion of the star, Dr. See 
offered an explanation. The star had hith- 
erto been treated as a binary, whereas it 
should have been treated as a ternary. An 
obscure disturbing body must be present 
in the system. This amounted to a dis- 
covery. There is now no doubt that 70 
Ophiuchi is a triple star composed of two 
suns linked with a dark body ; the latter 
with the shining satellite describes a very 
eccentric orbit around the chief star in 88 
years, while it revolves around its com- 
panion in 36 years ; hence the mass and 
dimensions of the system are at once 
known. The three bodies taken together 
possess 28 times the gravitative force of the 
sun, and the mean radius of the subordinate 
pair is 28 times the distance of the earth 
from the sun, that of the orbit Neptune 
being 30 times the same unit. 

Miss A. M. Clerke, from whose article 
in Knowledge we condense the above, says 
that "the conditions in this system are such 
that an actual collision would be no im- 
probable event." 

— m i « > » 

Tubes differing from the ordinary Crookes 
tubes are now for sale in London. They 
are called "X ray focus tubes," and are 
intended for taking the Roentgen photo- 
graphs. 
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PREPARATION OF LAMB AND KID SKINS FOB 
GLOVES. 
Kid gloves are made principally from lamb and kid 
skins imported from Brazil, France, and Germany, 
They come to this country packed in bales containing 
from 250 to 400 skins. In preparing the material for 
gloves, the skins have to pass through a number of 
processes such as washing, hairing, paddling, tanning, 
staking, coloring, and polishing. The skins, which 
are about 4 feet in length and about 3 feet in width, 
are first placed in wooden tubs and thoroughly soaked 
in cold water. From 600 to 800 skins are placed in each 
tub and left to soften for from one to two days, accord- 
ing to the season. From the soaking tubs they are 
placed in a circular revolving drum and washed. This 
drum is about 8 feet in diameter and about 4 feet in 
width and revolves at the rate of about 60 revolutions 
per minute. A number of wooden pins connected on 
the interior of the apparatus shift the skins about as 
it revolves, so that the stream of water which passes in 
at the center of the drum thoroughly saturates and 
frees them from dirt. After washing for a quarter of 
an hour, they are taken out and placed in lime pits. 
These pits are about 8 feet in depth, 8 feet in length, 
and about 5 feet in width. From 800 to 1.000 skins are 
placed in each of these pits and are covered with lime 
and water for about two weeks. The lime acts on the 
pores of the skin, opening them so that the hair can be 
easily removed. The skins are taken from the pits by 
means of long handled tongs. To take off the excess 
of lime, the skins are paddled. This is performed by 
placing the skins in cold water and running them back 
and forth over a paddle wheel. This wheel is about 3 
feet in diameter, about 6 feet in length, and travels at 
the rate of about 40 revolutions per minute. After 
paddling, the hair is removed by spreading the skins 
out over an oval-shaped wooden beam, an operator 
then scraping off the hair by means of an instrument 



in the drench tub at a time, and paddled for 12 hours, 
the operation removing the lime and opening the pores 
of the skins. The skins are then put into a revolving 
drum containing a tanning liquor composed of alum, 
salt, flour, and the yolks of eggs. After revolving in 
this drum for twelve hours at the rate of 80 revolu- 
tions per minute, the skins are taken out and hung up 
on hooks in a drying room in a temperature of 110° for 
twenty-four hours. 

When the skins are dry, they are dampened with 
water and put into a mill and softened. This mill con- 
sists of two perpendicular swinging planks suspended 
from the ceiling, connected to the bottom ends of which 
are large wooden blocks, which move back and forth 
when the apparatus is in motion. The dried skins to 
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four hours, which softens and makes the stock pliable. 
The skins are then colored. A skin is first slicked 
out smooth on a lead covered table and given a wash of 
potassium bichromate and soda ; the solution prepar- 
ing the skin so that it will take the coloring ingredi- 
ents. The gloves are colored in black, drab, and tan, 
iron sulphate being used to produce black, zinc sul- 
phate for drab, and sulphate of alum for tan color. 

The coloring ingredients are poured on the skins 
with a cup and rubbed in with a brush. The skins 
are then dried and steaked again, and then polishtd 
over a flannel covered wheel. The raw skins cost from 
$7 to $9 per dozen. 

The sketches were taken from the plant of C. G. 
Gottschalk, Jersey City Heights, N. J. 



Fattening Oysters. 

Off the- shores of eastern Virginia a new method is 
now being tried of fattening oysters. Hitherto the 
plan adopted by the oyster men has been to transfer 
the oysters from the bays along the Atlantic coast to 
the estuaries of the rivers, to feed on the matter 
brought down by the current. In the low, marshy 
ground that fringes one of the bays on the Virginia 
coast, a number of parallel canals are being made into 
which the sea water will be admitted by sluice gates. 
In these canals the oysters will be grown, much as 
water cresses are grown around London. The oysters 
will find their natural food, which consists of diatoms 
and other minute algse, which are reproduced in pro- 
digious quantities when salt water is mixed with a 
small percentage of fresh water. On a small scale the 
plan has worked successfully. Thus far the small 
oysters have been transplanted into the canals from 
the bays; but, with the plan in full operation, this 
will not be necessary, as the canals open on to the 
breeding grounds, and during the early summer, when 
the spawn is given off, it will float into the canals, and 
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PREPARATION OF LAMB AND KID SKINS FOR GLOVES. 



similar in shape to a carpenter's draw knife. A good 
workman can scrape off about 20 skins per hour. The 
next operation is fleshing. A skin is placed as before 
over a beam, the operator cutting off the particles of 
flesh adhering to the skin, giving it an even thickness 
and also trimming off the ragged ends. The scraps 
are sold to glue makers, and the hair to plaster and 
carpet manufacturers. About 20 skins can be fleshed 
per hour. After fleshing the skins are washed again in 
the revolving drum for half an hour, after which they 
are fleshed again to take off the grease. The material 
is then paddled again in warm water, after which the 
skins are spread out again on beams and slated, the 
process taking off the surplus dirt and giving them a 
finish. They are then paddled and then drenched in 
a tub of bran and water. About 800 skins are placed 



the number of 50 or more are placed on the floor of the 
mill in front of the blocks, which, as they move for- 
ward, squeeze and press them together until they be- 
come soft, after which they are staked. This is per- 
formed by drawing the skins back and forth over the 
edge of a broad steel knife, about 18 inches in length 
and about 8 inches in width. After this operation, 
which also softens the material, they are put again 
into the drying room, after which ",hey are staked 
again, the operation taking off the dried flour, which 
sticks to the material from the tanning liquid. 

The white skins are then packed away for a few 
months to ripen for working purposes. The skins are 
then selected out for coloring, being first washed in a 
drum of cold water for 20 minutes, after which they 
are placed in a revolving bath of egg yolk for twenty- 



the oyster beds will be planted naturally. Other 
advantages claimed for the new method of culture are 
freedom from sewage contamination, the easy exclu- 
sion of the enemies of the oyster, and the ease of 
harvesting. 



The Oldest Botanical Work. 
The oldest botanical work in the world, says the 
Newcastle Chronicle, is sculptured on the walls of 
a room in the great temple of Karnak, at Thebes, in 
Egypt. It represents foreign plants brought home by 
an Egyptian sovereign, Thothmes III, on his return 
from a campaign in Arabia. The sculptures show not 
only the plant or tree, but the leaves, fruit and seed 
pods, separately, after the fashion of modern botanical 
treatises. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



i86 



$f tuntifit %mnitM. 



[March 21, 1896. 



Highest Speeds of Railroad Trains for Various Distances. 



Date. 


Railroads. 


Route. 


Distance. 


Time. 


Speed, 
including 

stops. 


Weight. 


June, 1876 

May, 1893 

October 84, lc95.. 


Pa.; P., F. W. & C.j 
N.Y. C. & H. R.; L 

L. 8 & M. S ; N. Y. 
L. & NW.; Caledoni 
L. S. & M. 8 


C. & NW.; U. P.; C. P 

8. & M. S 




Miles. 

3,311 

964 

952 

539 

510 

147 

86 

75 

59 

58 

49 

35 

24 

8 

5 

1 


H.M.8. 

83 45 

19 57 

17 45 

8 38 

8 1 7 

8 10 

1 10 46 

10 

45 45 
37 30 
85 45 
16 00 

3 00 
38 


39 '53 
48-20 
54 80 
63-24 
63 61 
68-23 
72 91 
75'OU 
76 08 
76 46 
79-70 
82-90 
8300 
85-44 
100 00 
112 50 


Tons. 


C. &H. R 






August, 1895 

October 84, 1895 . . 




75 
152 


September 85, 1895 
October 24, 1895.. 


N. Y. C. & H. R.... 






83 


L. 8. & M. 8 




152 






Between Erie and Buffalo Creek . . 


152 


ti a 


a (i 


152 


April 81, 1895 


Camden & Atlantic. 
L. S. & M. 8 




32 




32 


** n 






32 


u .; 




Winslow Junction to Absecon. . . . 
Between Erie and Buffalo Creek . . 


32 


October 84, 1895.. 




152 


May 19, 1893. ... 


N. Y. C. H. R 


113 


May 11, 1893 






113 













— Safety Valve. 



The Banana. 

Never in the history of the world's trade has there 
been so marked an example of an edible article of com- 
merce attaining within a comparatively short period 
the popularity achieved by the banana. It is not long 
ago that this luscious product of the tropics was only 
heard of as a vegetable curiosity. Occasional parcels 
were brought to England by vessels trading from the 
West Indies or the West African islands; but these 
reached no farther than the narrow circles of the 
friends to whom they were sent. The omnivorous 
British public remained practically ignorant of the 
rich, wholesome fruit which nature was ready to pro- 
duce so bountifully. Now, however, no fruiterer's 
stock is complete without its bunches of richly tinted 
bananas ; while the enterprise of the "coster" and 
other itinerant venders has placed the fruit within the 
reach of the poorest. 

Originally the banana was a native of the eastern 
tropics, but now it is cultivated in all tropical and 
subtropical countries, whether in the Old or New 
World. 

The plant itself is a peculiar one, the stem, which 
attains a height of fifteen or twenty feet, being prac- 
tically formed by the sheathings of the leaves, the 
blades of which reach the very respectable dimensions 
of eight or ten feet in length and eighteen inches or 
two feet across. The fruit clusters, which branch from 
the stem, have been known to weigh upward of ninety 
and even a hundred pounds. A. bunch of average 
bananas contains eight hands of ten bananas, while 
those of inferior quality will consist of but six or seven 
hands. 

The productiveness of the banana plant is enormous. 
We are sometimes wont to refer to the Droductive 
power of grain or the potato as examples of extraor- 
dinary fertility. But, according to Humboldt, the 
banana is more than a hundred times as productive as 
wheat and forty-four times as productive as the pro- 
lific potato. 

As a complete article of food, containing in itself the 
principal elements necessary to preserve the human 
machine in health and strength, this fruit is one of the 
completest with which nature has furnished us. The 
principal constituent is of course water, which practi- 
cally forms three-fourths of the weight of the banana. 
Sugar, pectine, etc., compose about twenty per cent., 
while nitrogenous matter is, roughly speaking, account- 
able for the remaining five per cent. 

In many tropical areas the banana is the staple food, 
and from the unripe, sun-dried fruit a most nutritious 
flour is manufactured. In fact, this fruit is to a great 
section of the inhabitants of the tropics, and the re- 
gions adjoining, what wheat is to the European and 
rice to the Hindoo. 

Twenty-five years ago, some men interested in the 
New York fruit trade prophesied a big future for this 
fruit. Thinking that there might be ''money in the 
business," a fruit merchant introduced to the buyers 
of New York a shipment of four thousand bunches; 
but this initiatory effort does not seem to have met 
with much success. Ten years later, another consign- 
ment of ten thousand bunches was shipped from 
Jamaica, and no difficulty was experienced in secur- 
ing a ready sale. Now, the trade in bananas between 
New York and the West Indies forms a special depart- 
ment of commerce, for which vessels are specially built 
and equipped. 

The quantity of bananas shipped from West Indian 
and adjacent ports into the United States now amounts 
to thirteen or fourteen million bunches annually, valu- 
ed at considerably over $20,000,000. Our own possession 
of Honduras exported, in 1880, bananas to the value of 
seven hundred pounds, while at present the annual 
value of this fruit exported is close upon fifty thousand 
pounds. From one port alone, on the shores of the 
Caribbean Sea,twohundredand fiftythousand pounds' 
worth of bananas are exported each year. 

The fruit which finds its way to England comes 
almost entirely from Madeira and the Canary Islands. 
Before long, however, the West Indian banana will 
enter the field as a powerful competitor, the arrange- 
ments for the safe and speedy sea carriage of the fruit 
now rendering such a contingency quite feasible. 
The bananas intended for export are ant when 



negatived by the fact that he was right handed while 
in the English stage, left handed in the Welsh stage. 
While in the intermediate stage, when this was observ- 
ed, he was ambidextrous, and spoke a mixture of 
English and Welsh, understanding both languages. 
This fact seems to leave us no alternative but to con- 
clude that in the English stage the left, in the Welsh 
stage the right, hemisphere was the more active. In 
the Welsh stage, when he attempted to write, the re- 
sult was practically illegible, but he used the left hand 
and traversed the paper from left to right ; in the 
English he wrote with thti right hand from left to 
right, and rather more legibly. He could also write 
with his left hand, but then traversed the paper from 
right to left, and his writing had the characters of 
mirror writing — that is it could be read when held up 
to a mirror. — Brit. Med. Jour. 



green, and consequently unripe, and carefully packed 
in long and loosely constructed baskets, or wooden 
crates. The bunches of fruit are incased in cotton 
wool, and while great care has to be taken to protect 
them from damp or frost, thorough ventilation must 
be maintained as well. On arrival at the fruit mer- 
chant's warehouse, they are stored in dry, airy rooms, 
the temperature of which is regulated by the condition 
of the fruit and the length of time it is proposed to keep 
it before placing it upon the market. Thus, fruit 
which is wanted to ripen slowly may be kept at a 
steady temperature of 55° to 60° Fahrenheit, while the 
ripening process may be easily accelerated by increas- 
ing the temperature. When properly ripe, the outer 
skin assumes that delicate canary hue which color ex- 
perts maintain has no other exact parallel among the 
tints with which nature invests her vegetable pro- 
ducts.— Richard Beynon, in Knowledge. 

— — ■»«»>♦ 

Dual Personality and tbe Double Brain. 
A favorite theory with some speculative psycholo- 
gists, and one which appears to be gaining ground, is 
that the two cerebral hemispheres are capable, to some 
extent, of independent activity. The theory has been 
evoked to account for those strange but well-establish- 
ed cases in which an individual appears to possess two 
states of consciousness— two personalities as it were — 
such cases as afford the basis of fact for Stevenson's 
weird romance of "Dr. Jekyll and Mr. Hyde." Dr. 
Lewis C. Bruce, in the last number of Brain, records a 
case which is more strongly in favor of the double 
brain theory than any, so far as we know, previously 
reported. The man was an inmate of the Derby 
Borough Asylum. He was a Welshman by birth, and 
had been a sailor by occupation. He was a lunatic, 
but his mental characteristics were very different at 
different times. In one state he was English, in the 
other Welsh. In the English stage he was the subject 
of chronic mania. He spoke English, but understood 
and could converse in Welsh. He was restless, de- 
structive, thievish, and fond of playing practical jokes. 
He exhibited a fair amount of intelligence, wrote, drew 
pictures of ships, related incidents in his past life, 
recognized the doctors and attendants, and was bold 
and fearless in his manner. His memory, however, 
was a blank as to what occurred in the Welsh stage. 
Thus, on one occasion he burned his arm during the 
Welsh stage, but, passing a few days later into the 
English stage, he could give no account of how he 
suffered the injury. Yet he could remember events 
which had happened earlier in an English stage: for 
instance, a year later he could recall aecurateh' par- 
ticulars about Christmas decorations. He knew coins 
and their purpose, he recognized varieties of tobacco, 
and sought to obtain the weed by fair means or foul. 
He named the primary colors, and was pleased with 
the sound of a tuning fork. Taste, smell, and touch 
seemed to be unimpaired. His circulation was good 
(pulse of high tension), he had a good appetite, his 
bowels acted well, and he was very fond of his bath. 
Into the Welsh stage he passed either suddenly or by 
way of an intermediate stage; in the Welsh stage he 
was in a condition of dementia. He understood 
Welsh, but talked a gibberish in which, however, 
some Welsh words were recognizable; he did not 
understand English. He sat doubled up in a chair 
for hours, did not attempt to move at meal times, was 
sly and suspicious, did not recognize doctors or attend- 
ants, his circulation was weak, his extremities livid, 
his legs often edematous (pulse of lower tension) He 
suffered from constipation, disliked bathing, did not 
recognize coins or tobacco, was alarmed at the sound 
of a tuning fork, and appeared to have no power of 
discriminating by smell or taste. 

As far as the symptoms so farmentioned go, it might 
be possible to explain the man's dual states, taking 
our clew from the fact that he retained some know- 
ledge of Welsh in his demented stage, by supposing 
that some variation in the blood supply might have 
thrown in and out of action the more recently recogniz- 
ed centers, which, as the man was born Welsh, would 
be the organization for speaking English, while the 
Welsh part of the speech center would still remain 
capable of some, though a very imperfect, form of 
activity. This hypothesis, however, appears to be 



Conditions i.l Foreign Trade in France. 

The commerce of France during the year 1895 has 
shown a diminution of 151,000,000 francs in the impor- 
tations, and an increase of 309,000,000 francs in ex- 
portations, 208,000,000 of which are for manufactured 
articles ; that is an increase of 158,000.000 francs in the 
total amount of exchange between France and other 
countries. 

The commercial balance shows a deficit of 311,000,000 
francs in place of the 728,000,000 of 1894 : 

Millions of Francs. 
1895. 1894. 

Importations. . 3,699 3,850 

Exportation. 3,387 3,078 

The total amount, therefore, for 1895 was 7.086,000,000, 
in place of 6,928,000,000 in 1894. 

We also give below some statistics relating to the 
commerce of France with the principal countries. 

IMPORTATIONS IN MILLIONS OF FRANCS. 

1895 1894 

England 494 480 

Germany 316 310 

Belgium 308 371 

Switzerland 65 66 

Italy 114 121 

Spain 207 174 

United States 266 326 

Brazil .. 73 56 

Argentine Republic 177 168 

EXPORTATIONS Ilf MILLIONS OF FRANCS. 

1895 1894 

England 1,005 912 

Germany 328 324 

Belgium . 515 477 

Switzerland. 163 129 

Italy 139 98 

Spain 113 108 

United States 282 195 

Brazil 80 80 

Argentine Republic 44 50 

— L'lllustration. 



Cotton Seed Oil In Olive Oil. 

For the detection of cotton seed oil in olive oil (to 
which it is equal for all practical purposes, but which 
those who wish to buy olive oil prefer to get without 
any admixture), the following table of colorations, 
etc., caused by treatment with various reagents, will 
be found interesting and profitable. 

The first column gives the reagent employed ; the 
second, the effect produced upon olive oil ; and the 
third, that produced upon cotton seed oil. 



REAGENT. 



Nitric acid 

Fuming nitric 

Sulph. 1-65 grav 

Sulph. nit 

Potash or soda lye 

Zinc chloride 

Hvdroch. acid and sugar. 
Calcium disulphide 

Tin chloride 



COTTON SEED. 



Sirup and phosph. acid . 



Mercuric nitrate 

Iodine degree 

Per cent caustic potash for sa- 
ponification 



Greenish 

Brown 

Green 

Green 

White 

Red 

Yellow 

Permanent gold! . . 

j At first yellow.. 

t Result yellow or green 

\ Cold, green 

) Hot, colorless 

j Alone, yellow 

I With sul. acid, yellow. 

( 81-3: 

"i 103-9: 



18-93 to 19-26 19-10 to 19-66. 



None. 

Brown. 

Red. 

Red. 

Violet. 

Brown. 

Orange. 

Permanent gold. 

Orange yellow. 

Yellow brown. 

Gold yellow. 

Reddish yellow. 

Pale yellow. 

Pale chocolate. 

i 107-9. 
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Tlie Progress ol Cremation. 

The practice of cremation is increasing in France, 
but increasing very slowly so far as the general public 
is concerned. The furnace would often be idle were it 
not for the remains from the hospitals, which amount 
to from 2,000 to 2,509 bodies per annum. Theapparatus 
employed is that of MM. Toisouland Fradet, and works 
by means of gas with a recuperator. Incinerations 
are accomplished in an hour, or at most an hour and 
a quarter, and the cost of the combustible never ex- 
ceeds three francs per operation. 



Astronomical. 

Our attention has been called to the fact that the 
article by Camille Flammarion in a recent issue of the 
Scientific American is in error in one respect. Mr. 
Alvnn Clark is credited with being the maker of Mr. 
Lowell's objective. This beautiful glass is 18 indies 
in diameter, and Mr. J. A. Brashear, the well known 
optician of Allegheny, Pa., is the maker of the lens. 
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HOW TO SAIL ON SKATES. 

The accompanying representation of an easily made 
sail, designed to add greatly to the pleasure of skat- 
ing, is sent us by Mr. Montgomery Meigs, of Keokuk, 
Iowa, who styles it a Swedish sail, as it was introduced 
by a gentleman from Sweden. The spread of canvas 
is sufficient to afford considerable sport in even a mod- 
erate breeze. In tacking, the free hand is raised above 
the head and grasps the main spar above the horizon- 
tal mast, when the sail is quickly pass- 
ed over the head to a similar position 
on the other or right hand side of the 
skater, the right hand then keeping 
hold of the spar instead of the left, 
as shown in the picture, and the mast 
resting on the right shoulder. Long 
racing skates are preferable, as they 
pass more easily over obstructions and 
give a better foothold on the ice. The 
cross sections show the full size of the 
mast and spars at different points. 
The halyards at the large end unite 
in a single cord that passes over a 
pulley let into a slot in the mast, and 
the end of this cord, when the sail is 
strained and fastened, is used to lash 
the mast and spar together. 

•-♦-• 

Explosion of Gasoline. 

Gasoline is so largely used as a clean- 
ing agent and insecticide that it is re- 
markable that there are not more 
serious accidents attending its use. 
Three persons were injured on Febru- 
ary 15 by an explosion of gasoline in 
a sleeping car in the Pennsylvania 
Railroad yard at Pittsburg. The 
cleaners were renovating the uphol- 
stery with gasoline, when suddenly 
there was an explosion which hurled the occupants of 
the sleeper to one side, rendering them unconscious. 
The sides of the car were bulged out and the roof 
lifted off. Every window and door was blown from 
its fastenings. In fact, the car above the trucks was 
a wreck. Two adjacent cars were badly injured. The 
cause of the explosion has not been explained. 



face condenser cooled by water, the purpose of which 
condenser is to remove water from the gas in order 
that it shall be dry. Moreover, the gas, as will be 
seen, iscollected from the very top of the bell. In ris- 
ing to this point it comes to a certain extent in con- 
tact with the upper layers of the carbide, which in 
their turn act as a very efficient drier. Thus the gas 
is delivered in the best possible condition to the 
burners. 
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THE FULLER ACETYLENE APPARATUS. 

While much has been published in the daily and 
technical press concerning the "new gas," acetylene, 
it is only those who have seen it who can realize what 
a wonderful illuminant it is. In it we have a gas pro- 
ducing the whitest light that any gas can develop, a 
light comparable with that produced bytheoxyhy- 
drogen burner, and so bright as to be available for 
magic lantern and other scientific work. One of the 
interesting features of acetylene is that it can be 
generated for usewith compact apparatus. 

The two illustrations represent the Fuller acety- 
lene generator shown in use for scientific purposes. 
The generator, constructed largely^ on the principle of 
the Dabereiner lamp, is shown in the cuts, stand- 
ing up on the floor. The outer vessel is a tank con- 
taining water and provided with p. concentric core to 
reduce the quantity of water required to fill it. In 
this tank of water is inverted a gas-holder bell, whose 
top in the cuts is seen projecting above the tank. In 
the projecting top is in- 
serted a second small 
bell of metal, which is 
made gas tight in its 
position by a water 
seal. This bell carries 
a suitable basket for 
holding carbide of cal- 
cium, and the propor- 
tions of the apparatus 
are such that when the 
gas holder is immersed 
in the tank, the latter 
containing the proper 
quantity of water, the 
carbide basket will be 
under water. If charg- 
ed with carbide, gas 
will be rapidly gener- 
ated, causing an in- 
crease of pressure with- 
in the bell or holder, 
with consequent de- 
pression of water. This 
depression causes the 
water to leave the car- 
bide, and generation of 
gas ceases. Should this 

depression be insufficient to provide for the gases gen- 
erated, the holder itself will rise until something like 
a cubic foot of gas will be accumulated. On the other 
hand, if the gas is drawn off, the pressure will fall, 
water will again rise and come in contact with the 
carbide, again generating gas. 

Referring to the cuts, a small tank or vessel is seen 
attached to the side of the tank. This is a simple sur- 



SKATING WITH THE AID OF A SAIL SWEDISH SYSTEM 



One of the cuts shows the apparatus in use for mi- 
croscopic and reading purposes, the same generator 
supplying a special burner for the microscope and a 
standard reading light. Another cut shows a four 
flame burner for a magic lantern. In order to give 
the construction adopted, the burner is shown stand- 
ing on the table and drawn back from its position in 
the body of the lantern. 

This apparatus is the invention of Mr. H. F. Fuller, 
M.A., F.F.S.C., a well known scientific authority 
identified with the construction of apparatus of de- 
monstration for many years. It is being manufac- 
tured by the Wahnsley, Fuller & Company, 134 Wab- 
ash Ave., Chicago, 111. 

In the larger form of apparatus it is proposed to 
have the surface condenser supplied by a constant 
stream of water to condense the steam from the gas. 
In the smaller type of apparatus here shown this is 
found to be quite unnecessary. 



To Clean Windows, 
Choose a dull day, or at least a time when the sun 
is not shining on the window ; when the sun shines on 
the window it causes it to be dry streaked, no matter 
how much it is rubbed. Take a painter's brush and 
dust them inside and out, 
washing all the woodwork in- 
side before touching the glass. 




THE FULLER 



ACETYLENE 
BURNERS. 



STEREOPTICON 



The latter must be washed simply in warm water di- 
luted with ammonia. Do not use soap. Use a small 
cloth with a pointed stick to get the dust out of the 
corners ; wipe dry with a soft piece of cotton cloth. Do 
not use linen, as it makes the glass linty when dry. Pol- 
ish with tissue paper or old newspapers. This can be 
done in half the time taken where soap is used, and 
the result will be brighter windows. — Business. 



marvelous Growth of American Iron and Steel 
Production. 

The directory of the iron and steel works of the 
United States, which is published every two years, has 
just been issued. Its contents bear very striking testi- 
mony to the expansion of a department of national in- 
dustry which has reached proportions unequaled in 
any other country of the world. Twenty years ago, 
says the Boston Herald, the capacity of the blast fur- 
naces of the United States was 4,856,- 
455 tons ; to-day it is 17,373,637 tons. 
But for the output of 1876. 713 fur- 
naces were required, while for that of 
1896, 469 furnaces are adequate. The 
average annual capacity of the blast 
furnace of twenty years ago was 
6,811 gross tons, while to-day it is 
37,044 tons. A still more striking evi- 
dence of the revolution that has taken 
place in the methods of iron production 
may be found in the fact that the four 
new furnaces now being constructed 
for the Carnegie Steel Company will 
have an aggregate annual capacity 
of 700,000 tons, or 175,000 tons each. 
These will be the largest furnaces in 
the world, and it is significant of the 
change that has come over the trade 
since 1894 that, while in that year not 
one new furnace was building in this 
country, there are to-day, beside these 
gigantic four, twenty other new fur- 
naces either in construction or pro- 
jected. A steadily decreasing number 
of blast furnaces use charcoal, the 
proportion being reduced to less than 
6 per cent of the whole; for the rest 
coal and coke serve as fuel. The direc- 
tory enumerates and describes 505 roll- 
ing mills and steel works, the annual converting capaci- 
ty of all the standard Bessemer steel plants in January 
last, built and building, being 9,472,350 tons of ingots 
and direct castings, against 7,740,000 tons in January, 
1894. Of the open hearth steel plants at work or in 
construction, the annual capacity is 2,430,450 tons, 
against 1,740,000 tons two years ago. It thus appears 
that, while the increase in the capacity of the Besse- 
mer steel plants has been 18 per cent in two years, 
that of the open hearth steel plants has been 28 per 
cent. Evidence of the production-restricting policy 
of the nail trust w-ill be found in the fact that while in 
January, 1892, there were sixty-five rolling mills de- 
voted in whole or in part to the manufacture of cut 
nails and spikes, and containing 5,546 nail machines, 
the number had decreased by January, 1894, to fifty-five 
mills and 5,094 machines, and in January, 1896, to 
fifty -three mills and 4,598 machines. A decrease of 
948 nafl machines in two years side by side with a great 
increase of capacity in every other branch of the iron 
and steel industry is a fact replete with significance, 
and to be only partially offset by the increased out- 
put of the wire nail works. 

It further appears from the directory that there are 
seventy-four iron and steel bridge building works in the 

United States, twenty- 
two locomotive works, 
thirty-six iron and steel 
shipbuilding yards, six- 
ty-four completed car 
axle works and two 
building, 112 completed 
car wheel works and 
one partly erected, and 
112 car building works. 
In addition to these, 
there are thirteen horse 
nail works, eighty-two 
malleable iron works, 
seventy east iron and 
cast steel pipe works, 
and thirty-eight 
wrought iron and 
wrought steel pipe, iron 
and steel riveted pipe 
and seamless tube 
works. These are but 
part of the many es- 
tablishments in which 
the cruder iron and 
steel materials are ta- 
ken up and developed 
into more or less fin- 
ished products, but 
even their bare enum- 
eration gives an im- 
the magnitude of this branch of 




THE FULLER ACETYLENE GENERATOR IN USE FOR 
READING AND MICROSCOPY. 



pressive idea of 
American manufactures 
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Secretary Herbert has requested from Congress 
an appropriation of $50,000 to enable the Navy 
Department to test methods of throwing high ex- 
plosives from guns on board ship with ordinary ve- 
locities. 



© 1 896 SCIENTIFIC AMERICAN, INC. 



i88 



Scientific Amtmu. 



[March 21, 1896. 



RECENTLY PATENTED INVENTIONS. 
Engineering:. 

Steam Generator.— Cecil R. Ben- 
ton, Vergennes, Vt. According to this improvement 
pairs of tubes are placed one within the other, there being 
an annular space between the tubes for the water and 
steam, with individual heads for each pair of tubes. The 
heads have internal recesses communicating with the 
spaces between the tubes, there being nipples for connec- 
tion with the tubes and with the water and steam pipes, 
and one of the heads having a stuffing box through which 
the inner tube plays. With this generator steam is quick- 
ly made, and the pressure is uniform, owing to the equal 
transformation of water and steam. 



Railway Appliances. 

Car Window.— Francis W. Wilson, 

New York City. To keep car windows normally tight, 
while yet enabling them to be easily opened and held in 
any desired position, this inventor has devised a casing 
having a fixed and a movable guide at each side of the 
sash, there being a connection between the movable 
guides, while a stop pivoted at the base of the frame is 
adapted to swing in position to engage the lower part of 
the sash, a spring connected to the stop holding it nor- 
mally in operative position. 

Car Fender.— Clara M. Beebe, Eltni- 
ra, N. Y. This is an improvement on a formerly patented 
invention of the same inventor, a basket being supported 
in front of the car and co-operating with a shelf to be 
projected foward by springs that are held under control 
by retaining devices. The device is designed to be very 
simple and inexpensive, and well adapted to prevent 
persons being jammed under and injured by the fender, 
and also preventing an arm or limb from being dragged 
beneath the buffer. 



Mechanical. 

Tool Holder.— John S. Norton, Og- 

den, Utah. For use on lathes and similar machinery 
this inventor has devised a tool holder consisting of a bar 
adapted to be fastened to a tool post and having a 
vertical inclined opening for the passage of a tool, and 
also having a recess communicating with the tool open- 
ing and an opening in the side of the bar. A gravity 
pawl f ulcrumed in the bar is adapted to engage the shank 
of the cutting tool. 

Making Weldless Chains.— Hippo- 

Jyte Rongier, Gartsherrie, Scotland. This is an improve- 
ment on a formerly patented invention of the same in- 
ventor for machinery for making weldless stayed chains 
from a cruciform bar of steel by cold punching, the pres- 
ent invention reducing the number of separate punching 
operations to bring the bar to a roughly formed chain, 
the passage of the bar through a single machine now dis- 
pensing with five different operations, and the punching 
being so performed as to dispense with subsequent trim- 
ming of the ends of the links. 



moving fence wires and putting them up has been de- 
vised by this inventor, comprising a carriage having a 
shaft supporting a spool, a ratchet drum engaged by an 
operating lever and a pivoted and adjustable guide frame. 
By this means wire may be stretched to any desired de- 
gree in erecting the fence, and when a fence is to be 
taken down the wire may be rewound upon its spool and 
readily stretched in place at some other location. 

Clothes Rack. — Granville Bartlett, 

Rushville, Ind. This is a light wire construction adapt- 
ed to be readily folded in small space and which, in 
slightiy modified form, may also be used as a vine rack, 
wider at the top than the bottom, and especially adapted 
to support tomato vines, giving the fruit plenty of room 
to ripen. . The bottom ends of all the upright portions or 
legs of the frame are bent to form feet, and connecting 
wires forming cross bars are out of vertical alignment to 
accommodate more clothes. 

Preserving Grape Juice.— Charles 

Staubes, San Jose, Cal. To preserve grape juice unfer- 
mented, making a palatable beverage resembling wine, 
but without any alcohol, and its medicinal qualities 
being unimpaired, this inventor has devised a process 
which consists in mixing the juice with benzoate of 
sodium in a sulphured cask and adding common salt, 
afterward transferring the juice to other sulphured casks 
and adding benzoate of sodium, and, finally, again trans- 
ferring the juice to clean sulphured barrels, exposing it 
during transfer to the air and adding Spanish clay, salt, 
horse radish root and tannin. 

Designs. 

Button.— Dennis C. Fauss, New York 

City. This is an oval button with central circular por- 
tion, from which project radial stellated lines, the central 
portion containing a monogram. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



miscellaneous. 

Carpet Stretcher.— William G. Ber- 
tram, New Rochelle, N. Y. This is a simple device for 
conveniently stretching and holding a holding a carpet 
in stretched condition while being tacked, the carpet 
layer being permitted to use both hands freely to tack 
and straighten the carpet. The device consists of two 
parts adapted to move one on the other, and having at 
opposite ends means for engaging the floor and the car- 
pet to be stretched. One of the parts has serrations en- 
gaged by an operating lever, a pawl holding the parts in 
position when moved. 

Pocket Companion. — Frederick W. 

Bacho, Mobile, Ala. This is a device but a trifle larger 
than an ordinary pencil holder or fountain pen, and 
adapted to contain a variety of useful articles which may 
be readily brought to position for use, as a pen and pen- 
cil holder, a measuring tape on a spindle, a rubber 
eraser, a whistle and a knife blade, a calendar, and sev- 
eral small toilet articles. 

Mechanical Cash Book.— Alonzo D. 

Smith, New Woodstock, N. Y. This improvement com- 
prises a casing made in two hinged sections tc open and 
close like a book, each section having a series of guideways 
for slides indicating between reading bars the date and 
amount received, one of the sections representing the 
credits and the other the debits. It is a simple and dura- 
ble device, easily operated to indicate the amounts of 
money received and paid out. 

Gas Meter. — Edward D. Mitchell, 

Brooklyn, N. V M and John Hearne, New York City. 
These inventors provide improvements in mounting the 
flag wires, whereby they are made capable of easy move- 
ment while being thoroughly gas tight, the case being 
also improved so that it may be more economically made 
and not be liable to chafe or wear out the leathers, and 
improved means being devised for mounting and guiding 
the valves of the meter. 

Gas Pipes and Connections— Chris- 
tian Weuste, Mulheim-on-the-Ruhr, Germany. This in- 
ventor has devised an apparatus for closing and opening 
gas connections of all kinds by transmitting liquid from 
two vessels communicating with one another into an in- 
closure in connection with the gas pipes, the object being 
attained by an increase or decrease of the pressure in the 
pipes. The improvement comprises a bell having a gas 
inlet and dipping into a connected vessel having a liquid 
seal, another seal receiving liquid from the seal, while 
the second seal communicates with the bell to receive 
gas, and a gas outlet leads from the second seal. 

Wind Wheel— Ninian H. Dolsen, Hes- 

83l, Mich. This is a compound wheel with a front wheel 
having inclined vanes revolving in one direction while 
the other wheel has buckets facing and revolving in the 
opposite direction. The two wheels are cylindrically in- 
cased to confine the air against centrifugal action and in- 
sure delivering the air from the front to the rear wheel. 
The construction is simple and the wheel is designed to 
develop great power for its size. 

Handling Fence Wire. —John B. 

Crowder, Talucah, Ala. An improved apparatus for re- 



NEW BOOKS AND PUBLICATIONS. 

Cambridge Natural Science Man- 
uals. Physical Series. Mechanics, 
Statics, Hydrostatics. An elemen- 
tary textbook, theoretical and prac- 
tical, for colleges and schools. By 
R. T. Glazebrook. Cambridge : Uni- 
versity Press. 1895. Pp. xiv, 244, 176, 
208, xxiv. Price $2.25. 
This exceedingly attractive book we find ourselves 
called upon to strongly commend. Modern physical sci- 
ence is now so largely based on the laws of mechanics 
that the best possible introduction to it is a study of 
mechanics, pure and simple. Here we find mechanics 
admirably treated in the aspect of the mechanics of 
statics and dynamics, and then in the same book we have 
a treatise on hydrostatics. It will be observed that the 
paging is not consecutive— dynamics, statics, and hydro- 
statics each having a separate manual, in this case bound 
together. At the end of the book are put three indices, 
one for each subject. A limited number of problems are 
given, exemplifying examination papers just enough to 
give the English aspect, which, of course, is not an im- 
provement for this country. The answers to the prob- 
lems are also contained. 

The Aeronautical Annual. 1896. 
Edited by James Means. Boston : 
W. B. Clarke & Company. 1896. 8vo. 
Pp. 158. Illustrated, plates. Price $1. 
This is the second year of publication of an annual 
" devoted to the advancement of the neglected science." 
It contains most interesting papers on aerial flight and 
matters connected therewith, by such writers as Otto 
Lilienthal, Hiram S. Maxim, O. Chanute, William H. 
Pickering, J. B. Millet and others. The paper of Otto 
Lilienthal was given in the issue of the Scientific 
American for March 7, 1896. The editor of the annual 
notes that Mr. Maxim considers that petroleum motors 
will be a leading factor in the aerial navigation of the 
future, as no other substance which can be obtained on a 
commercial scale contains such a quantity of latent en- 
ergy. The publication contains a vast amount of useful 
information on the subject of aeronautics, and, as the 
profits of this edition will be given to the Boston Aero- 
nautical Society, to be added to its experimental fund, 
it is doubly worthy of a large sale. 

Handy Guide to Patent Law and 
Practice. By George Frederick 
Emery. London : Effingham Wil- 
son, Royal Exchange. 1896. Pp. 
xxiv, 312. Price $2.50. 
This little manual is devoted to English patent law and 
will form very interesting reading for American patent 
lawyers, enabling them to see how the law of England, 
perhaps less codified than ours, operates in the protec- 
tion of the rights of inventors. It is thorough, clear and 
well printed, and should, we think, attain extensive use 
in this country. It is a great mistake to limit our read- 
ing to matter relating immediately to our work, the most 
valuable ideas being often obtained by the study of the 
methods of other countries. In England, as before men- 
tioned, codification has not been as extensively indulged 
in as here, yet we do find codification in this book in an 
appendix devoted to it, which appendix furnishes an ex- 
ample of the power of that distinguished and peculiar 
body, the English Board of Trade. It will be noticed 
that examinations will be required, or a proof of qualifi- 
cations, before an agent is allowed to practice in Eng- 
land. This is something which some think might well 
be introduced here, and which is analogous to our prac- 
tice in admitting to the bar. 

Alden's Living Topics Cyclopedia. 
A record of recent events and of the 
world's progress in all departments 
of knowledge. New York : John B. 
Alden. Price 50 cents. 
This volume covers matter running from A to Boy, 
the life of Boyesen being the last topic, except the ap- 
pendix, in which several other topics are given, in order 
to keep the book well up to date. The idea of this work 
is that the information sought in an encyclopedia is 



wanted more for the last three years than for any other 
time, and accordingly in this work the field of the 
world's recent progress is gone over and the topics are 
alphabetically treated. At the end of a definite period 
the book will be complete and the ground will be open 
for the opening of another. Annual encyclopedias have 
obtained a great popularity, and this little one, giving 
dates and numerous statistics will be found of considerable 
value to all. For instance, among biographical topics 
we find Barnato, the great English promoter, and, of 
course, when " J " comes out, Jameson will be given. 
The scope of the work in science and its freshness, too, 
is shown by the inclusion in it of argon and astronomy. 

Gas Manufacture; The Chemistry of. 
A practical handbook on the produc- 
tion, purification and testing of illu- 
minating gas, and the assay of the 
by-products of gas manufacture. For 
the use of students, chemists, and 
gas engineers. By W. J. Atkinson 
Butterfield. With numerous illus- 
trations. London : Charles Griffin & 
Company, Limited. Philadelphia: 
J. B. Lippincott Company. 1896. 
Pp. xiv, 375. Price $3.50. 
An up to date book on gas manufacture will be well 
received by all gas engineers, who seem to have been 
somewhat neglected by the authors of technical manuals. 
This work is fully up to date, the best indication of which 
is that acetylene is treated in it, which certainly is the 
last development of gas industry ; and incandescent burn- 
ers are also quite fully treated. Photometry receives 
quite adequate description and problems of analysis, such 
as the determination of sulphur, are treated with com- 
parative fullness. Illustrations are used where required, 
and the subject throughout is creditably presented. The 
size of the work is such as to make it agreeable for read- 
ing, the tendency in the past, inaugurated by Clegg's 
treatise, having been to make books on gas manufacture 
of awkward dimensions. 

A Textbook of Gas Manufacture for 
Students. By John Hornby. Lon- 
don : George Bell & Sons. New York : 
Macmillan & Company. 1896. Pp. 
xii, 261. Price $1.50. 
We have just reviewed an extensive treatise on gas 
manufacture. Here we have a briefer one, designed for 
students' use, especially for students preparing for ex- 
aminations for the "City and Guilds of London Insti- 
tute," and, of course, that imposes on it the usual limi- 
tations which we have often deplored. In other words, 
there seems to be a large amount left out that should have 
been noted. Such as it is, however, it is well prepared 
and well printed. 

Chemistry for Engineers and Man- 
ufacturers. A practical textbook. 
By Bertram Blount and A. G. Blox- 
am. With illustrations. Volume 1. 
Chemistry of Engineering, Building 
and Metallurgy. London : Charles 
Griffin & Company, Limited. Phila- 
delphia : J. B. Lippincott Company. 
1896. Pp. x, 244. Price $3.50. 
This work, of which we have only the first volume be- 
fore us, is somewhat of an innovation, it being based on 
the idea of giving applied chemistry with reference to 
specified branches of industry. How far successful such 
a work can be is more or less doubtful if it is to be used 
by one who depends upon it entirely for science, but to 
an educated engineer such a book will be most useful, 
and is to be highly recommended. The second volume 
is to go into the chemistry of manufacturing processes, 
so that after all the work takes the shape largely of a 
technology. 

Synopsis of Current Electrical 
Literature. Compiled by Max Os- 
trrberer. Electric Power, New York. 
New York : D. Van Nostrand Com- 
pany. 1896. Pp. xiii, 143. Price $1. 
This is the first publication of this kind in the English 
language. It gives a brief synopsis of the principal pa- 
pers on electrical topics which have appeared during the 
past year, one by one, and after each topic it gives the 
name of the publication in which it appeared and the 
date. The use of all this is evident. One finds in this book 
a resume of what has been written on the various specific 
subjects relating to electricity, and the synopsis accord- 
ingly indicates which books will be of value, and it also 
tells where they are to be found. Mr. Osterberg has done 
a most valuable piece of work, and it would be poor crit- 
icism to attempt to find deficiencies in it. We hope that 
it will receive so warm a reception that it will give its 
author encouragement to continue it from year to year. 

Prize Essays on Spinning-, as they ap- 
peared in the Wool and Cotton 
Reporter. Whitinsville, Mass., U. 
S. A. Purchased and now published 
by The Whitinsville Spinning Ring 
Company. Pp. 91. Price $1. 

Four prize essays are given in this work, all, of course, 
very technical, and for that reason, probably, of greater 
value to mill people. They are the results of a contest 
including twenty competitors. The portraits of the au- 
thors are given. 

The Constitution and Functions of 
Gases, the Nature of Radiance 
and the Law of Radiation. By 
Severinus J. Corrigan. St. Paul : 
Pioneer Press Company. 1895. Pp. 
viii, 46. 

This work, treating of the constitution and function of 
gases, is not one that lends itself to review. It presents 
the author's views and is extensively elucidated by math- 
ematics. 

The Modern Wizard. By A. Roter- 
berg. Published by the author. Pp. 
120. Price ft 

Books on magic seem always to be attractive. The 
present one purports to give modern tricks, and would 
act rather as a supplement to existing books than as a 
substitute for them or a rival to them. 
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for each insertion : about eight words to a tine. Adver- 
tisements must be received at publication office as early as 
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Carpenters— Make more money. Investigate Ran- 
some's Concrete Construction. Easily learned. Liberal 
terms for exclusive rights. Ransome & Smith Co., 622 
Boylston Bldg., Chicago. 

Marine Iron Works. Chicago. Catalogue free. 

*' C S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. N.J. 

More profitable than your business. Investigate Ran- 
some's Concrete Construction. Easily learned. T iberal 
terms for exclusive rights. Ransome & Smith Co., 622 
Boylston Bldg., Chicago. 

Handle & Spoke Mchy. Ober Lathe Co.,Cbagrin Falls.O. 

Screw machines, milling macmnes, and drill presses. 
The Garvin Mach. Co.. Laiffht and Canal Sts.. New York. 

General Contractors— Make more money. Investigate 
Ransome's Concrete Construction. Easily learned. Lib- 
eral terms for exclusive riehta. Ransome & Smith Co., 
622 Boylston Bldg.. Chicago. 

Use the Hough Security Cash Recorder. Entirely dif- 
ferent from a Cash Register. Hough Cash Recorder Co., 
Springfield, Mass. 

Engineers— Go into the profitable business of Concrete 
Construction, Ransome's System. Easily learned. Lib- 
eral terms for exclusive rights. Ransome & Smith Co., 
622 Boylston Bldg., Chicago. 

Cripple Creek— Complete history of the great gold 
camp, with our big 56-col. paper 3 mos. for 25c. in stamps. 
Illustrated Weekly, Denver, Colo. 

Young Men seeking a profitable business should in- 
vestigate Ransome's Concrete Construction. Easily 
learned. Liberal terms for exclusive rights. Ransome 
& Smith Co., 62-2 Boylston Bldg., Chicago. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science,"by Geo. M. Hopkins. 
By mail, fi , Munn & Co.. publishers, 361 Broadway, N. Y. 

Concrete Contractors— Make more money by extend- 
ing your business. Investigate Ransome's Concrete 
Construction. Liberal terms for exclusive rights. Ran- 
some & Smith Co., 622 Boylston Bldg., Chicago. 

fl^'Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for oui 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn, 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(6783) Novice writes : On page 83 of 
your No. 6 we find rule No. 16 of the National Board of 
Fire Underwriters offered to people who are about to em- 
ploy electric lighting: " Current from street railway wires 
should never be used for lighting or power in any build- 
ing, as it is extremely dangerous." Please inform your 
readers, many of whom are no doubt using current from 
street railway wiies, as well as yours truly, in what con- 
sists the extreme danger in such cases. A. The high 
voltage may be supposed to render it dangerous. Ex- 
actly how this should affect fire risk is not very clear. 

(6784) A. L. writes : I have made a small 

dynamo. The fields each contain 44 pieces of sheet iron, 
separated by paper wound with No. 14 wire, 9 layers 
and 23 coils in each field. The ring armature contains 44 
pieces of sheet iron, and has 6 teeth wound with No. 18 
wire, 16 turns of wire on each. It is two inches in diame- 
ter, and the sheet iron sections are insulated with paper 
sections between. This dynamo was intended to operate 
as a dynamo or as a motor. It produces sufficient current 
to decompose water, but I cannot make it cause a 16 can- 
dle power lamp to glow, though I have run the dynamo 
at more than 4,000 revolutions per minute. Would you 
advise rewinding it ? If so, please say what size wire 
would be best to give a 16 candle light ? I would prefer 
not to rewind it. Would you advise the use of an induc- 
tion coil or transformer ? If so, please advise me how 
to construct one suited to this dynamo in your Notes 
and Queries column. A. Your description is very 
meager; probably your dynamo is too small for the 16 
-jindle power lamp. Try it on a smaller one of low 
voltage. You will, in any case, have much trouble, on 
account of the soft iron core. An induction coil or trans- 
former will be of no value for it. 

(6785) A. C. B. says : Can you give me 

formula in your notes and queries to laundry lace cur- 
tains, without stretching with pins or on frames ? A. 
Shake every curtain, or hang them on a line and brush 
them down with a soft hair brush. Prepare a soaking 
liquid by dissolving a small quantity of borax in warm 
water, soak for an hour or two, then squeeze between 
the hands to remove the superfluous water. Take some 
good soap and chip it in hot water; stir until all the soap 
is melted, and a fine lather produced. By this time the 
water will be moderately warm. Immerse the curtains in 
this, pass them repeatedly through the lathered water, or 
work them up and down. Rubbing should be avoided; 
w"hen absolutely necessary, do it gently and without a 
brush. Squeeze out the soapy water, and rinse in 
plenty of soft, warm water. Wring carefully. Cur- 
tains sLuuld be dried quickly. If in the country, they 
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may be spread to dry on clean grass. Otherwise cur- 
tains are always better for being stretched and pinned to 
wooden frames while drying. It is advisable to use 
cooked starch for curtains. Use good starch, mix it 
thoroughly in warm water, which should be made to boil 
for fifteen or twenty minutes. While cooling add a very 
little indigo blue. This is only to be used for pure white 
curtains. The starch should be decidedly thick. Draw 
the curtains through the starch, squeeze out gently, and 
dry rapidly. 

(6786) F. A. H. says: 1. Can asbestos 

be made in liquid form or solution ? If so, please give 
formula. A. It is impossible to get asbestos into a liquid 
form except by fusion. 2. Is there a cement or paste 
with which a meerschaum article can be mended ? If 
so, please name ingradients. A. Dissolve casein in a so- 
lution of waterglass (sodium silicate) and stir into it cal- 
cined magnesia and use at once. Casein is prepared by 
allowing perfectly skimmed milk to stand until it curdles, 
when the casein is filtered out and washed on the filter. 
To simplify above a little fresh cheese may be boiled in 
water and mixed with slaked lime and ashes, using 10 
parts cheese, 20 parts water, 2}4 parts lime, and 2 parts 
wood ashes. 

(6787) F. A. L. says : Can you, through 

the columns of your valuable paper, tell me of a simple 
method of blackening brass for the fittings of a lens 
and other camera fittings? A. The dead black on opti- 
cal instruments is produced by dipping in a solution of 
chloride of platinum. To make this, take 2 parts hy- 
drochloric acid, 1 part nitric acid, mix in a glass bottle 
and put in as much platinum foil as the acid will dissolve 
when placed in a warm sand bath, or, to hasten the solu- 
tion, heat to nearly the boiling point of the acids. 1% 
ounce nitric acid and 1 ounce hydrochloric acid will ab- 
sorb about 30 grains platinum, but in order to neutralize 
the acid, it is better to have a surplus of platinum. Dip 
the article or brush in the chloride. 

(0788) C. Gr. asks : Will a pair of oval or 

elliptical cog wheels work smoothly, like round ones, 
if they are cut right ? If so, where could I get a pair ? 
Can you tell me on what class of machinery they are 
used ? That would give me an idea as to where to get 
them. What book can I get on gearing (some simple 
book)? A. Elliptic gearing will run fairly smooth if 
properly cut. They are used where irregular motion is 
required. Elliptic and other irregular gearing is de- 
scribed and illustrated in Scientific American Supple- 
ment, Nos. 2 and 141, Differential Gear Wheels in Nos. 
134 and 419, Planetary Wheel Trains in Nos. 419, 437, 
441, 451, 470, 482, 359, a very complete illustrated descrip- 
tion of special forms of gearing, 10 cents each mailed. 

(6789) S. R. writes: I have built the 

8 light dynamo No. 600, and would like to ask you a few 
questions, as follows : 1. What is the proper thing to 
use to connect the brushes ? Is it necessary to have re- 
gular brush cable, or will a single wire do ? A. Use 
cable or wire; cable is preferable. 2. Should ends of 
brushes be beveled, so as to lap from one segment to an- 
other ? A. Bevel the ends, not enough to touch more 
than two segments at once. 3. What would be the best 
and cheapest power for same? A. A steam engine. 4. 
Please state what appliances I need for lighting my store 
from this machine. I want to get along with as little ap- 
paratus as possible. A. A switchboard, rheostat and 
safety fuses, or automatic cut-out. The engine must be 
accurately governed as regards speed. 5. Is there any 
particular danger of fire from this machine; that is, 
would you have to use the same precaution that you 
would for a larger plant ? A. Not if you use extra large 
wires. Omit no precautions. 

(6790) C. H. D. says : 1. How can I 

make dry plates for photography ? A. You will find an 
article on dry plate making in the Scientific American 
Supplement, No. 541. Mailed on receipt of 10 cents. 
Amateurs seldom make plates except as an amusement. 
2. Can I make a positive from a negative plate by placing 
the film of a plate against the film of a developed negative 
plate, and expose so that the light shines through 
the negative ? A. You can make a positive in the way 
you mention; the exposure must, however, be very 
short; daylight is too strong. Use transparency plates, 
with artificial light, and expose for a few seconds only. 
Special plates are made by the plate makers for positives. 

(6791) G. H. T. asks : Will somebody in 

the Scientific American office kindly give me a recipe 
for a good substantial whitewash for the outside of build- 
ings ? I saw such in a copy of your paper years ago, but 
have no means of getting at it now. A. Whitewash, 
United States Government.— The following coating for 
rough brick walls is used by the United States govern- 
ment for painting lighthouses, and it effectually prevents 
moisture from striking through : Take of fresh Rosen- 
dale cement, 3 parts, and of clean, fine sand, 1 part; mix 
with fresh water thoroughly. This gives a gray or 
granite color, dark or light, according to the color of the 
cement. If brick color is desired, add enough Venetian 
red to the mixture to produce the color. If a very light 
color is desired, lime may be used with the cement and 
sand. Care must be taken to have all the ingredients 
well mixed together. In applying the wash, the wall 
must be wet with clean fresh water; then follow imme- 
diately with the cement wash. This prevents the bricks 
from absorbing the water from the wash too rapidly, and 
gives time for the cement to set. The wash must be 
well stirred during the applicalion. The mixture is to be 
made as thick as can be applied conveniently with a 
whitewash brush. It is admirably suited for brickwork, 
fences, etc., but it cannot be used to advantageover paint 
or whitewash. 



INDEX OF INVENTIONS 

For which Letters Patent of (lie 
United States were Granted 

March 10, 1896, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. J 



Advertising apparatus, T. G. Daly 

Advertising appliance, J. T. Dawes 

Air compressor. H. G. Williams 

Alarm. See Burglar alarm. 

Animal trap and chicken coop, combined, J. M. 

Harvey 

Assorting and grading machine. Risley & Pease.. 

Bale covering, metallic, M.|A. Heath. 

Baling press, Brown & Gehrt 

Baling press, A. Punteney 

Baling: press, A. Wickey 

Baling pressf or cotton, etc., L. B. McDonald 

Ballast burning apparatus B. F. Dai ley 

Battery plate, secondary, I. Samuels 

Bearing, ball, W. L. Dismukes 

Bearing, ball, A. H. Whatley 

Bearing mechanism, ball, G .G . Brandenburg 

Bed curtain, folding, W. j, Wright 

Bedstead fittings, J. Talbot 

Bicycle brake, A. J. Haas 

Bicycie cleaning stand, C. A. Wright 

Bicycle coupling device, T. S. Taylor 

Bicycle lock, J. Askins 

Bicycle lock, J . C. Gregory 

Bicycle pedal. A. B. Curtis 

Bicycle sac'dle, 8. J. Brown 

Bicycles, etc., steering fork for, Lotz & Huzel- 

stein 

Billiard table register, J. Stich 

Binder and sheets therefor, Copeland &Dade 

Block. See Chopping block. Circuit block. 

Boat releasing device, J. H. McGurty 

Boats, application of power to canal, A. C. Matb- 



556.136 
556,137 
556,119 



556,266 
555.973 
556,056 
556,301 
555,970 
556,233 
556,274 
556,087 
55fJ,027 
556.257 
556,117 
556,249 
556,235 
556,222 
556,052 
556,076 
556,168 
556,240 
556,050 
555,933 
556,250 



556,010 
556,071 
555,930 

556,103 



er 556,016 



555,995 
556,219 

556,002 
555,956 
556,022 
556,319 
556,223 
555,941 
555,940 
556,011 
555,950 
556,018 
556,036 
555,969 
556,267 
556,061 
556,079 
556,105 
555,971 
556,288 
555,928 
556,031 
556,069 
556.279 
556,270 
555,935 
555,991 



TO INVENTORS, 

An experience of nearly fifty years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
>IUNN & CO., office Scientific American, 361 Broad- 
way, New Y/ork. 



Boiler. See Steam boiler. Vertical boiler. Wa- 
ter tube boiler. 

Boiler incrustation, preventing, A. Nieske 556,021 

Boiler tube cleaner, steam, A. Secor 555,976 

Bolt cutter, T. Nading 556,275 

Bolt threading and pointing machine, J. H. Has- 

kins 556,054 

Bottle, non-fill able, A.iBrenzing er 555.923 

Bottle, non-refl liable, E. A. Clair 556,003 

Bottle stopper, W. A. Palmer 556,205 

Box. See Card box. Feed box. Mail box. 

Box fastener, T. C. Blanchard 556.245 

Box handling instrument, G. C. Bemis. 555,997 

Braid rack and show case. J. W. Scbloss 556,068 

Brake. See Bicycle brake. 

Brake shoe, W. D.Sargent 555,975 

Brick, building, O. Kleiuberger 596,271 

Brick kiln, P. L. Youngren 556,295 

Buckle, belt, A. Vester 556,292 

Building construction, H. A. Streeter 555,981 

Buoy, bell, J. M. Babbitt et al 555,919 

Buoy, current actuated bell, A. L. Wood worth.... 556,234 

Burglar alarm, T. J. Sutton 555,982 

Burner. See Gas lighting burner. Gas or oil 
burner. 

Button, J. W. Beaumont 

Button, collar, Stone & Farnbam 

Buttons to garments, machine for attaching, D. 

A . Carpenter 

Calorimeter, H. Junkers 

Can labeling machine, R. Parkinson etal 

Can opener, C. E. Baldwin 

Can opener. O. C. Thompson 

Can opening device, O. S. Fellows 

Cans, key for opening sheet metal, O. S. Fellows.. 

Car brake adjuster. J. Macbeth 

Car coupling, P. Hien 

Car coupling, C. Moradelli 

Car coupling, E. C. Wash burn. .., 556,035, 

Car door, E. R. M. Pierce 

Car fender, W. Hemstreet 

Car fender, street, D. Leib 

Car lighting system, electric, A. H. Armstrong . . . 

Car motor, street, C. L- Saunders 

Car. railway, W. G. Richards 

Car, street, W. Sutton 556,287, 

Car, ventilated, W. Cline 

Car. vestibule railway, L. B. Smyser 

Carburetor, C. Sintz 

Card box, W. E. Richards 

Carpet fastener, stair, C. E. Kent 

Carpet sweeper, L. A. Dolph 

Carriage boot attachment, G. T. Wilson 

Case. Se*j Cigar case. Refrigerator shipping 
case. 

Cash register, C. H. Decker 

Cash register, indicator and recorder, W. H. 

Clark... 

Caster, Neubertb &I11 , 

Chopping block, J. Wittemann 

Cigar case, F. Maguolo 

Cigar mould, Sboup &JHoeffler 

Cigarette and making same, L. H. Sondbeim 

Circuit block, D. A. Scbutt 

Clamp, J. A. Meaher 

Clasp. See Garment supporter clasp. 

Cloth cutting machine, electric, A. K. Tbyll 

Coai or ore washer, R. Boericke 

Cock or faucet, self closing, W. Bunting, Jr 

Coin delivery apparatus, E. J. Brandt 

Collar. A . D. Fenwick 

Collodion, G. Micbaelis 

Color chart, L. W. Yaggy 

Color specimens to sample sheets, apparatus for 

attaching, C. D. Bradt 

Combustion, apparatus for producing, P. J. 
Scblicht 556.281 to 

Combustion, art of and apparatus for producing, 
P. J. Schlicht 

Combustion, attachment for application to appa- 
ratus for producing.tP. J. Scblicht, . . ..556,285, 

Contact device, traveling, M. D. Law 

Cooking outfit, camp, F. C. Wilson 

Copying, dampening device for press, W. S. 

Hampsher 

Cotton boiling and cleaning machine, J. M. Gard- 
ner 

Cotton opener, H. S. Houghton 

Cotton, pneumatic device for elevating and dis- 
tributing seed, J. M. Gardner 

Coupling. See Car coupling. Pipe coupling. 
Stove pipe coupling. Tb ill coupling. 

Cultivator. G. H. & J. G. Parker 

Cultivator, S. K. Vaughn 

Cultivator, lister, W. G. Teal 

Cultivator, seeder attachment, Frost & Butlin 

Curtain fixture. J. Darling 

Cutter. See Bolt cutler. Screw thread cutter. 

Deflector, beat, Olsen & Goodwin 

Dental plugg«sr, G. W. Nutz 

Derailing switch, J. Y. Porter 

Die and die bolder, F. H. La Pierre 

Die stock, F. R. Coats 

Dish cleaner, S . Cripe 

Distillation of oil, process of and apparatus for, 
Lowe & Bilflnger 

Door lock, sliding, W. E. Deibert 

Door opener, A. J. Woodin 

Door operating apparatus, H. T. Moody. 

Draw gear and buffing apparatus, F.Moore 

Drier. See Hop drier. 

Drill, J. J. Crist 

Dye and making same, gray, Ris & Simon 

Dye, blue, Bammann & Ulricb 

Dyeing machine, yarn, J. G-Haslam 

Electric elevator, H. R. Smith.. .. 

Electric machine, dynamo, W. M. Mordey 

Electric machines, brush for dynamo, F.J. & R. 
Chaplin 

Electric meter, C. Wirt 

Electric switch, T.W. Gabel 

Electrolytic apparatus, M. H. Wilson 

Electrotherapeutic body wear, G. Quarrie 

Elevator. See Electric elevator. 

Elevator safety door, R. J. Walker 

Embroidering machine, J. A. Groebli 

Embroidering machine fabric perforating me- 
chanism, J. A. Groebli 556.143 

Embroidering machine tension mechanism, J. A. 

Groebli 556.144 

Engine. See Gas engine. Gas or vapor engine. 
Rotary engine. Vapor engine. Wind engine. 

Engine, R. D. Knight 

Envelope machine, E. M. Low 556.062, 

Envelope machine, J. D. Robertson 

Evaporator for tank waters, etc., E. Holtbaus... 

Excavator, P. J. Maloney 

Extractor. See Stump extractor. 

Fabric. See Pile fabric. 

Feather curler. D.N. Roston 

Feed box, H. Still 

Fender. See Car fender. 

Fibers, machine for extracting and cleaning veg- 
etable, S. Stanbridge 556,032 

File, I. N. Adrian 556,296 

File, document, H. S. Leland 555.960 

Filter, feed water, A. Harris 556,008 



556,047 

556.045 
556,020 
556,120 
556,192 
555,978 
556.218 
556.028 
556,194 

556.224 
555,920 
556,133 
556,131 
555,943 
556,017 
556,077 

556,175 

556.284 

556,280 

556,286 
555,953 
555,990 



556,179 
555,953 



556,180 



556,277 
556,225 
556,112 
556,263 
556,255 

555.967 
556,202 
556,317 
556,060 
556,304 
556,005 

556,155 
556,309 
555.993 
556.158 
556,197 

566,252 
556,164 
556,298 
556,184 
555,979 
555,963 

556.176 
555,992 
556.264 

556.038 
556,161 

556,226 
556,145 



556.272 
, 556^6,1 
556.026 
556,147 
556,012 



556,166 
556,033 



Fire escape, G. W. Root 556,165 i 

Fire escapes, grip for portable. G. L. Kingsbury.. 556,099 

Fire extinguisher, Co Iran & Murray 556,305 , 

Fly escape. Campbell & Bcb lesser 556,251 

Fork. See Toasting fork. | 

Fount ain, C. A. Dunlap 556,090 : 

Funnel holder, A. O. Haslewood 556,055 

Furnace. See Glass tank furnace. Smelting fur- 
nace. 

Furnace. Johnson & Moran 556,098 

Furnace door operating device. S. E. Farrell 556,262 

Furniture, E. L. Fuller 555,945 

Galvanizing machine, J. T. Owen 556,204 

Game apparatus, J. W. Blackbam 556,246 

Garment supporter clasp, E. N. Gaillard 555,946 

Gas engine, H. G. Carnell 556 086 \ 

Gas igniter, electric, J . P. Doyle 556.138 | 

Gas lighting burner, electric, J. A. & G. A. i 

O'Neill 555,968 ! 

Gas lighting device, electric, J. B. Jackson 556,189 

GaB meter, automatic, C. G. Beech ey 556,299 

Gas or oil burner, G. Palm 556,104 

Gas or vapor engine, F. W. Mellars 556,195 

Gas, process of and apparatus for generating, E. 

T. Turney 656,115 

Gate. See Railway gate. 

Gate, J. Anderson 556,171 

Glass tank furnace, M. L. Murphy 555,964 

Globe or chimney, A. G. Borry 556,083 

Golf driver, W. R. Briggs 556,042, 556.043 

Gong, ceremonial, E. B. Quick 556,208 

Grader, road, J, Heuermann 556,313 

Grain drying apparatus. L. E. Bar beau. 556,129 

Grain dump and elevator, combined, J. Immel 555,954 

Grain scouring machine, J. B. Clark 555,927 

Gravity motor, S. E. Hennagir 555,949 

Gun te.'escope sight, B A. Fiske 556,048 

Gun valve, steam.* W. G. Huev 556,058 

Harrow, E. E. Whipple 556,075 

Harrow o r cultivator, disk, A. & D. Bramer 556,000 

Harrow, spring tooth, M. J. Todd 556.290 

Harvester and binder reel, C. Benesh 556,244 

Harvester, corn. P. Jarvis 556,269 

Heater. See Water beater. 

Holdback, W. A. Warner etal 556.229 

Hop drier, G. L. Jaeger 556,150 

Hopple, pneum atic, J. D. Keller 556,314 

Horseshoe, elastic tread. J. Louis 556,154 

Horseshoe with detachable calks, K. T. Renner- 

felt 556,278 

Hose or sprinkler nozzle, I. J. Turner 556.291 

Hub, wheel, A. B. Curtis 555,932 

Hydraulic pressure machine, J. Molas 556,196 

Ice creep* r, R. P. Scott 556,107 

Inhaler, L. P. Walter 556,228 

Ink well, S. Sauvage 556.067 

Inseam trimming machine, E. S. Harris .. 556,146 

Insect catcher. F. M., Sr., & W. H. Allenbaugh, 

Jr 555,916 

Insulating support for boxes containing electrical 

apparatus, T, H. Brady 555,922 

Ironing table, J. F. Leitner 556,191 

Jacquard machineand card protector, S. Morgan. 556,316 

Jar cover, W. R. Goodnow 556,095 

Kiln. See Brick kiln. 

Lace edging, S. Borton 556.300 

Lamp, W. J. Smart 556,030 

Lamp, signal, G. E. Warren 556,170 

Lantern, Ashald & Miller 556,239 

Lantern or other burner, magic, T.Goodwin 555,947 

Lantern, signal, W. R. Dodson 556.259 

Last. VV. &C. E. Gordon 556,096 

Last, pneumatic, G. C. Bemis 555,996 

Leather graining machine, T. J. Quinn 556,162 

Leather, making, S. P. Sadtler 556,325 

Life guard for freight trains, J. W.Brooker 555.925 

Life preserver, J. J. Daly 556,088 

Lifter. See Pan lifter. 

Limb, artificial, F. W. Neubert 556,201 

Liquid conveyer. G. Reich 556,025 

Liquid cooling or evaporating apparatus, L. R. 

Alberger 556,040 

Lock. See Bicyclelock. Door lock. 
Locomotives, method of and apparatus for kind- 
ling fires in, C. T. Smith 556,167 

Logging cars, lock for standards or dog attach- 
ments of , G. W.Warner 556,230 

Loom, small ware, S. Barnwell 556,241 

Loop making machine, F. Rous 556.318 

Lubricator, H. P. Tippett 556,074 

Lubricator filler, C. H. Clark 555,926 

Mail box, Harrison & Lucas 555,948 

Mail crane, .1. H. Barr 556,242 

Match splint cutting and sticking machine, W. E. 

Williams 555.987 

Metals from ores, extracting noble. O. Frolich — 556,092 
Meter. See Electric meter. Gas meter. Water 
meter 

Milker, cow, A. Shiels 556,217 

Mill. See Rolling mill. 

Minetrapdoor, D. C. Thomas 556,073 

Mould. See Cigar mould. 

Moulding or sticking machine, C. D. Marsh 556,015 

Mop holder, C. Cross 556,253 

Motor. See Car motor. Gravity motor. 

Music holder for pianos, etc., H. Pepper 556,064 

Musical instruments, trimmer for reeds of. C. 

Meister .... 555,962 

Neck scarf, W. A.Compton 556,135 

Nippers, W. F. Hanse 556,053 

Nut lock, J. J. McArdle 556,102 

Nut reaming machine, O. P. Briggs 556,084 

Oil extracting apparatus. W. S. Pierce 556,065 

Ointment bases from raw wool fat, producing, 

F. Marohn 556,014 

Ore concentrator, W. G. Dodd 556,089 

Ore feeder, H. P. Holland 556,188 

Ore pulverizer. H. P.Holland 556,187 

Packages, device for opening sealed, O. S. Fel- 
lows 555.939 

Padlock, G. W. Werner 556,232 

Painter's apparatus, Carver & Benedict 556,302 

Pan lifter, C. E.Williams 555,988 

Paper macbi ne, G. C. Gill 556,181 

Pencil bolder and clip, combined, W. E. Quinn 556,209 

Perforating device, C. M. Green 556,051 

Photographic shutter, C. Whitney 555,986 

Pianoforte frame, metallic, V. H. Matbusek 556,273 

Pile fabric, L. Beauregard 556,243 

Pin. See Safety pin. Scarf pin. 

Pipe coupling, F.C. Scbiele 556,106 

Pipe wrench, chain, G. F. Crass 555,931 

Pipes, machine for making cement lined, B. H. 

Phi pps 556,160 

Placket fastener, Snively & Hirsch 556,070 

Plane, core box, J. A. Traut 556.114 

Planing machine G. D. Eddy 556,091 

Planter, potato, F. Ayer 555.918 

Planter, potato, C. N. Choate. 556,134 

Planters, check wire reel for corn, G. C. Janney.. 556.268 
Plates, glass holding attachment for, A, C. Mc- 
Donald 556,200 

Plow.J. J. Bonen 556,247 

Plow, W.Dickie 556,256 

Plumber's ladle, T. J. Cahill. 556.085 

Pocket book frame, L. Messer 556,156 

Pottery in kilns, device for placing, J. Tarns 556,289 

Press. See Baling press. Stamping press. 

Pressure recording device, J. F. Batchelor 556,081 

Prussiates, making, H. Bower 556,130 

Pulp chips, method of and apparatus for assort- 
ing wood, R. S. Talbot 556,111 

Pump, J. W. Welch 555.985 

Pump, h>draulic air, L. W. Swem 556,220 

Pump, lift force, F.C. Wilson 555,989 

Pump, portable air. Lines & Wolff 556.153 

Pump valve, L. M. Rich 556,213 

Pumps, mova ble di strib uting spout for, O. 

Anderson 556,041 

Puzzle, maze, B. R. Lawrence 556,152 

Rack. See Braid rack. 

Rail, compound, R. L. Caldwell 556,044 

Rails to metallic ties, securing. J. Whitestone ... 556,118 
Railway, closed conduit electric, E. R. Esmond... 556,311 

aBway construction, R. E. Daniels 555,934 

Railway crossings, electric block system for, A. 

E. Ellis 556,139 

Railwav, electric, E. M. Boynton 556,320 

Railwav, electric, R. M. Hunter 556,322 

Railway, electric. H. C. Reagan, Jr 556,210 

Railway, electric underground trolley, G. D. 

Burton 556,321 

Railway, elevated, H. L. Boyle 555,921 

Railway gate, S. L. & W. S. Reed 556,211 

Railway gate, electrically operated. B. Habertbur 556,183 

Railway rail bond, electric, F. H. Daniels 556.046 

Railway switch. W. W. Doty 556,260 

Railway switch, J. Y. Porter 556,323 

Railway system, conduit. O. A. Enbolm 555,937 

Railways, electric signaling system for, G. L. 

Thomas 556,072 

Recorder. See Time recorder. 

Refrigerator shipping case. F. W.Morse 556,198 

Register. See Billiard table register. Cash 
register. 

Rendering apparatus. W. S. Pierce 556,066 

Roasting, smelting, and converting plant, H. W. 

Hixon 555,951 

Rockaway, skeleton standing top, J. A. McDer- 

mott 556.199 

Rocker, platform, W . C. Balke 556,128 

Rolling mill, sheet metal, J. Matthews 556,193 

Roofing, metallic, P. C. Patterson 556,207 

Roofing, siding, etc., metallic, P. C. Patterson 556,206 



Saluting device, J. C. Boyle 556,246 

Saw, E. Viewegh 555,983 

Saw set, H. U. Kistner 555,957 

Scale records and certificates, apparatus for mak- 
ing, M. F. Horine 556,009 

Scale, weighing. J. G.J. Davis 556,308 

Scarf pin, H. V. Ashbv 556,080 

Scoop or bucket, coal.C. P. Dole 556,310 

Scoring machines, mechanism for operating 

registers for, H. O. & S. Ertel 556,261 

Screw fastener, J. Boeddingbaus 556,082 

Screw thread cutter, Johnson & Hoyer 556,190 

Seal, car, Shipley & Hyde. Jr 556,029 

Separator, A. R. Anthony 556,078 

Sewage raising apparatus. S. H. Adams 556.039 

Sewing machine, E. F. Mower 556,101 

Sewing machine, fair stitch, E. F.Mower 556.100 

Sewing machine, shoe, G. R. Peare 556,159 

Sewing machine, sole, VV. H. Dorman 556,177 

Sharpener, disk. B. L. Elliott 555,936 

Shingleedging machine, N. J. Tilgbman 556,169 

Shutter closer, C. E. Smith 556,110 

Shutter or door fastener, F. P. Geyer 556,141 

Sieving, separating, and purifying apparatus, J. 

Higg inbottom 556.148 

Sign, display, A. Palmer 556,276 

Skate sharpener. Roberts & Curry 555,974 

Smelting furnace, ore, E. E. Lungwitz 555,961 

Snap switch, A. B. Herrick 556,185 

Snow plow, electric, H. H. Kryger 556,315 

Spike. T. McCberry 555,965 

Spinning machine, F. S. Culver. 556,307 

Spinning machine separator, W. E. Sharpies 556,109 

Spoke socket, H . H. McElhi ney 555,966 

Sprinkler. See Street sprinkler. 

Sprocket wheel, C. W . Dake 556,254 

Stamping press. O. S. Fellows 555,943 

Steam boiler, W. D. Ew art 556,140 

Steel hoop manufacturing plant, J. Ring 555,972 

Still and water heating and cooking appliance, 

water, W. G. Minor 556,157 

Stool, shoe salesman's, M. S. Hess 556,186 

Stopper. See bottle stopper. 

Stovepipe coupling, G.D. Bateman 556,174 

Street sprinkler, E. Henry 556,097 

Street sweeper, T. Ferry 555.944 

Stump extractor. J. C. Sharp 555,977 

Switch. See Derailing switch. Electric switch. 

Railway switch. Snap switch. 
Table. See Ironing table. 

Telegraphs, individual call system for auto- 
graphic, H. Etberidge 555,938 

Telephone exchange system, automatic, M. 

Freudenberg 556.007 

Telephones, selecting and operating, H. L. Webb 555,984 
Telephone speaking tube system, Stone & Thomp- 
son 556,034 

Thermostatic trap. E. E. Gold 556,093, 556,094 

Thill coupling. L. Ballbach 556,173 

Thill coupling, F. M. Bishop 555,998. 555,999 

Time recorder, watchman's, C. L. Reis 556,212 

Tire tightener, G. J. Grandpre 556,142 

Tire tightener. B. Wyborny 555,994 

Toasting fork, A . Hofheimer 555,952 

Tobacco stemming machine, J. B. Underwood 556,324 

Tool, combination, Anderson & Peterson 556.297 

Toy cannon, C. A.Hotcbkiss 556.057 

Trap. See Animal trap. Thermostatic trap. 

Trolley, underground, M. D. Law 555.959 

Tube and making, E. L. Zalinski 556,126 

Tube rolls, automatic feed mechanism for step by 

step, M. & R, Mannesmann 556,013 

Tubing, thread protector for, J. W. Abrahams 556,127 

Turfing implement, Morse & Parsons 556,019 

Type writing machine, A. E. Ayer 555,917 

Type writing machine cleaning device, F. Van 

Fleet 556,116 

Valve. J. A. & S. Fletcher 556,006 

Valve. C. Gullmann 566,312 

Valve, J. N. Pew 556,023, 556.024 

Valve, C. W. Weiss 556,037 

Valve gear, P. Jennings 555,955 

Valve mechanism forautomatic air brakes, triple, 

P.Synnestvedt 556,221 

Vapor engine, 1. F. Allman 556,237 

Vehicle wheel, J. S. Copeland 556,004 

Vehicle wheel, A. J. Wolff. 556,122 to 556,125 

Velocipede handle bar, W. S. Brown 556,132 

Vertical boiler, W. O. Webber 556,293 

Violin players, correct position attainer for, N. 

Scbenk 556,216 

Vise, band, G. H. Reissig 556,163 

Wagon, child's coasting, C. L. Whipple 556,294 

Warp beaming machine, J. U. Baker * 556,172 

Washer. See Coal and ore washer. 

Watch dial fastener, D. H. Church 556.303 

Watchmaker's lathe attachment, I. L. Grady 556,182 

Water closet, J. C. Febiger, Jr 556,178 

Water closet bowls, pipe connection for, C. R. 

Schmidt 556,215 

Water elevators, bottom wheel for, L. A. Brigel.. 555.924 

Water heater and reservoir, E. E.Stranketal 555,980 

Water meter, disk, J. Thomson 556,113 

Water tube boiler, H. See 556,108 

Wean er, calf. F.S.Albright 556,236 

Weigher, grain, Huber & Miller 556,149 

Weighing and package filling machine, G. W. 

Watson 556,231 

Weighing and package filling machine, automatic, 

Doble & Watson 556,258 

Wheel. See Sprocket wheel. Vehicle wheel. 

Wheel. A.J. Wolff.... 556.121 

Wind engine, B F.Coon 555.929 

Wire stretcher for corner posts, C. F. Ruttman... 556,214 
Wood or rattan twisting machine, O. H. Ordway.. 556,203 
Wrench. See Pipe wrench. 

Wrench, J . C. Gregory 556,049 

Wrench, G.F.Johnson 556,151 

Wristrestfor stringed instruments, J. Apple 556.238 

Yoke, muzzle, 'V. L. Courtney 556,306 



DESIGNS. 

Badge, G. A. Schlechter 35,24* 

Badge, Skelly & Anderson 36,246 

Biscuit, F. L. Casselberry 26.243 

Boxes, etc., lid for, P. O. Dickinson 25.240 

Carpet, F. M. Parker 25,248 

Carpet, B. G. Sauer 25,249 

Floor mat, T. S. Diblin 25,247 

Shoe elevator, G. W. Hills 25,242 

Spring, C. M. Wbltmore 26,237 

Toy cannon, B. R. Ives 25,239 

Vending apparatus case, M. E. Fagan 25.241 

Waist. T. B. Fitzpatrick 25,246 

Whistle, A. J. Abell 25,238 



TRADE MARKS. 

Beverages, certain named, Phillips Brothers. . 
Bicycles, Jenkins Cycle Company.. 



Bicycles, tricycles, and other similar light ve- 
hicles and their accessories, S. D. Warfield 

Buttons, pins, and similar articles of ornamental 
jewelry, C. H. Allen & Company 

Cacbousfor the breath. S. Bartlett 

Cigarettes and tobacco, J. D. Dewell & Company.. 

Cocoa prepared with oatmeal for a beverage, Kasse- 
ler Hafer-Kakoa-Fabrik, Hausen & Company.. 

Coffee, C. F. Blanke Tea and Coffee Company 

Cod ee, prepared, L . H . Parke & Company 

Dye stuffs, Badiscbe Anilin and Soda Fabrik, 27,943 



to. 



Embroidery and embroidery yarn, Bulgarian, F. 
Schulemann 

Fruits and vegetables, prepared, H. J. Heinz Com- 
pany 

Gloves, Wertbeimer & Company 

Gloves, kid, Hilton, Hughes &Companv 

Heating or drying apparatus, Paul Steam System 
Company 

Hot water apparatus, Henry Huber Company 

Medicine for diphtheria and scarlet fever, M. A. 
Bradley 

Paper bags, Union Bag and Paper Company 

Pencils and penholders, firm of H. C. Kurz 

Plows and their parts, south Bend Iron Works... 

Remedies, certain named. O. R. Mierswa 

Remedy for diseases of the throat and lungs, R. 
Hahn 

Shoes, ventilating, Brown Shoe Company 

Sirups, Coulter Manufacturing Company 

Soldering flux, Grasselli Chemical Company 

Tobacco, twist, W . W. Ford 

Waists, blouses, wrappers and gowns, and chil- 
dren's suits, knee pants, waists, and blouses, 
ladies', Strouss, Eisendrath & Drom 

Whiskey, G. S. Nicholas 

Wood preservatives, W. Menzel & Son 



. 27,941 
. 27,930 

" 27,949 

27,920 
27,942 
27,923 

27,937 
27,939 
27,988 

27,945 

27,932 

27,936 
27,934 
27,933 

27,928 
27,948 

27,925 
27,931 
27.921 
27.929 

27,927 

27,926 

27.935 
27.1-2* 
27,947 
27,924 



27.919 

27,940 
27,946 



A printed copy ot the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office fo" 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 



Rotary engine, J. Walker 556,227 

Rubber boot, J. Lacroix 556,059 

Safety pin, J. H. Bronson 



Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. Far full 
instructions address Munn & Co., 361 Broadway, New 
556,001 ' Vork. Other foreign patents may also be obtained. 
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^CtJperiisement©. 



ORDINARY KATE?*. 



Inside Page, eiieli insertion 
Hncu l'ii"e. each insertion - 



*5 cents n line 
- - SI. 00 .a line 



t3F~ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are cnarees per agate line— about eight 
words per line. This notice shows Lhe width of the ime. 
ind is sei in agate typy. Engravings may head adver- 
tisements at the same rate per agate line, b^ measure- 
ment, as the letter press. Advertisements must he 
received at Publication Office as earlv as Thursday 
mornine to appear in the mi in wine week's issue. 
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OOD 01 (I1ETHL WORKERS 

without steam power can save 
time and money by using our 

Foot ana Hand Power niacSinery 

SEND FOR CATALOGUES— 

A — Wood-working Machinery. 

S— Lathes, etc. 

SEHECA FALLS MFG. COMPANY, 

695 Water St., Seneca Falls, N. Y. 



L D 0WER3c FOOT I SHAPERS.PLANERS, DRILLS 
ATUr C MACHINE. SHOP OUTFITS. TOOLS 
** ■ nK. O. 1 AND SUPPLIES. CATALOGUE FREE 
SEBASTIAN LATHE. CO. 120 CULVERT ST. CINCINNATI. 0. 



ACETYLENE GAS AND CARBIDE OF 

calcium.— All about the new illuminant, its qualities. 
Chemistry, pressure of liquefaction, its probable future, 
ex pertinents performed with it. A most valuable series 
of articles, giving; in complete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in Scientific American Supplement, Nos. 998. 
1004, 1007, 101*, 1014, 1015, 1010, lOtftf, 

1035 and 1038; also SCIENTIFIC AMERICAN, Nos. 

13, vol. 72; £3, vol.73; and 1, vol.74. Price 10 cents 
each. To be had at this office and from all newsdealers. 




The Curtis Steam .... 
Pressure Regulator -^ -^ 

A steam saving appliance of established 
value. May be used wherever necessary 
to control or reduce steam pressure. Its 
employment means a great saving in oper- 
ating expenses. 
%W Sen d for circular S. A. 

D'ESTE & SEELEY CO., 

29-33 Haverhill St., Boston. 



A Book of Tools 




Everything from a 

pair of 

Pliers to 

a Planer 

will be 

found in "A „_. rv . 

nnmr OF 'BF^. A book of tools 

BVJvJJS. \jr jjOiJCli the most complete Catalogue 
TOOLS* w JjllSjslrtl ever issued; contains 550 pa- 
ges, over 2,000 illustrations, 
prices are given. 

jy A copy of this book 
sent, postpaid, to any ad- 
dress upon receipt of 25 
cents iu stamps. 

CHAS. A. STREUNGER & CO. 

Address Advertising Dept., DETROIT, MICH. 
ICE-HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions tor construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. .»«». Price 10 cents. To be had at this 
office and from all newsdealers 





T UNIVERSAL 
4> SURFACE GAUGE. g 

Solid steel. Many 
a improved features. 
T 9 ' $2.50. 12" $3.00. 
T Extra spindles of 
2 any length, 3c. an 
<*► inch. $W™ Catalogue of Fine Tools free. 

% in. STARRETT 8£n. Athol, ITs s . s a. % 




VANDUZEN st uI a t m PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

io sizes. 

200 to 12000 Gallons per Hour. 

Costs'? to $75 each. Address 

THE E. W. VANDUZEN CO., 

102 to 108 £. Second St., Cincinnati, o 



SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5h.p motor. This machine was constructed especially 
for the benefit of the readers of "-he Scientific American, 
bv Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
American r-uppi,BMKNT,No.8«5. Price 10 cents. To 
behadatthis office and from all newsdealers. 




NICKEL 

AND 

ELECTRO-PLATING 

Apparatus and Material. 

THE 

Hanson & VanWinkle Co. 
Newiirk. N. J. 

81 LlBERTy St., N. Y. 

35&37 s. Canal St, 

Chicago. 



S cientific R ook Catalogue 



RECENT LY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
MUNN tfc CO.. Publishers Scientific American, 

301 Broadway, New York. 




m 



Tapes. 



Chesterman's, Excelsior, 
Lufkin's, Eddy's, Roe's, 
etc., and supplies of all 
kinds for Architects, En- 
gineers and Draughts- 
men. 

Frost & Adams Co. 

Established in 1848. 
39 Cornliill, 

BOSTON, MASS. 



fAGflgoBfll^ 



™» 50F TELEPHONES- 

Ft FCT&ICAL SUPPL/ES 



WTAL0Gu E .* NU °5r MIANUS.C0NH. 



BUY 
TELEPHONES 

That are sood-not '"cheap Things." The differ- 
ence in cost is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are HOT fl liOOU, 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 




HELLO, CENTRAL! 

Long Distance Granular Carbon Telephones I 
The "best" is the cheapest in the long run, 
and ours are the best. A trial will convince 
you. Money back if it don't. Exchanges invit- 
ed to take a pair on trial. Ten styles to choose 
from. Drop a postal in the slot and get illus- 
trated catalog and particulars by return mail. 
PH03NIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 



MANUFACTURE OF STARCH FROM 

Maize.— By J. Kriegner. Full details of the process. 
With one illustration. Contained in Scientific Amer- 
ican Supplement, No. 1014. Price 10 cents. To be 
had at this office and from all newsdealers. 



Brazing-^ 
^Stand 

For Bicycle Manufacturers, 
Repair Shops, and Tool Room 
purposes 

Buffalo Dental Manufacturing Co., Buffalo, N. Y. 




ED&E TOOIjS 

are often nearly ruined by using a grind 
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitable for grinding any tool. 

B3f" Slau ice send you our Catalogue, 
which will nive you some information! 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio. 





Eclipse — — — ^ 

Cream Separators 

are Closest Skimmers, Most Durable, 
Easiest Running, and far the Simplest 
Hand or Power Separator on the 
market. IE» Agents Wanted. 

C. L. CHAPMAN SEPARATOR WORKS, 

LITTLE FALLS, N. Y. 



ARMSTRONG'S * PIPE ^THREADING 

CUTTING-ORMHACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, Mocks and l>ies 
unirersailu acknowledged to be 
the best. $W Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 





BARNES 1 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 
The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. &JN0. BARNES CO., 
I'lliH Ruby St., - Kockford, 111. 



G*!p^REAKERS 

w 'no0 (SfSPS GREATER CAPACITY. C/S//V6 LESS 
ntftf-t (J* hMi ' fOWS/fTHAH AWBTHEII O/fCAgTH 

*$P* W% m.wing machinery' 



ELECTRO MOTOR. SIMPLE. HOW TO 

matte. By G M. Hopkins.— Description of a small electro 
motor devised and constructed witn a view to assisting 
amateurs to make amotorwnich might be driven witn 
advantage by a current derived from a ttattery, and 
which would hnve sufficient; power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures Contained in ^cihntific American 
8iTPPLK.nn.NT. No. 041. I 'rice 10 cents. To be had at 
this office and from aO newsdealers. 




UP TO DATE 

is our Pipe Covering. 

Twenty per cent better than 
Magnesia or Asbestos Sponge. 

Proof of this can be had for 
the asking. 
N. Y. Fireproof Covering Co. 

121 Liberty St., New York. 



GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
Coal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H. P., actual. 
The Springfield 

Gns Engine Co., 
21 W. Washington St. 
Springfield, O. 




The Chicago Gas & Gasoline Engine 




The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 

J. J. NORMAN CO., 

48 "A" South Clinton St., 

CHICAGO, ILL. 



AMERICAN PATENTS.— AN INTER- 

esting and valuable table showing the number of patents 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31. 1894. Contained in Scientific American Sup- 
plement. No. 100*2. Price 10 cents. To be had at 
this office and from all newsdealers 



GAS and GASOLINE 



ENGINES. 

HtO 15 H. P. 

Suitable for pump- 
ing or any work re- 
quiring power. 
Prices, etc., upon ap- 
plication. 

PIERCE E.VGINE CO. 
17S. 17th St, Racine, Wis. 




TO BUSINESS MEN 

The value of tne Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater tnan that of any similar journal 
now published. Jt ^oes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress iHUNN iSc CO., Publishers. 

301 Broadway. New York. 



iWELL DRILLS 

awarded Highest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTIN MFG. CO., CHICAGO, ILL. 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. CALDWELL CO.. 

217 E. Main Street, Louisville, Ky. 



STATISTICS OF THE UNITED STATES. 

—Abstract of a work by Mr. Henry Gannett, giving some 
remarkable and little known facts that tell of the growth, 
the present condition and the resources of the United 
States Contained in Scientific American Supple- 
ment, No. 1011. Price 10 cents. To be had at this 
office and from all newsdealers. 
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Stereopticons, Magic Lan- 
terns and Accessories. 

Triple Stereopticon f or Project- 
ing Views in Natural Colors. ■ 
Slides for Projection in 
Natural Colors. 

XRAY — . 
LANTERN SLIDES 

! and other novelties. Self Cen- 
tering Arc Electric Focusing 
Lamps for Theatres, Photo- 
Engravers, etc. 

J. n. colt & co. 

115-117 Nassau St. ) NYk 
and 59 Fifth Ave., S yeW ° 
Send for Catalogue. 

AGENCIES. 

189 La Salle St.. Chicago, 111' 
131 Post St., San Francisco. Cal. 
50 Bromfleld St., Boston, Mass. 
33-39 So. Tenth St., Phila., Pa. 
415 N. Broadway, St. Louis.Mo. 
126 Erie Co. Bank Bldg., I 

Buffalo, N. Y. I 
23^ Marietta St., Atlanta. 6a. 
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»' P W% miwiNG MACHINERY' 
^ .^-sMsv^ GATES IRON WORKS »"i t 

' -"•"-SAsBS.-fcyJf;! 150 ELST0N AVE. CHICAGO. 



How to Build a Home 

Those intending to build will find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published . • . 

"The Scientific American 
Building Edition." 

Each number is illustrated with a Colored plate and numerous 
handsome ensravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. The illustrations 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
the latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 
For sale at all news stands, 




or 



& MUNN & CO., Publishers, 361 Broadway, New York 



MECHANICALDRAWING 

Mechanics, Steam Engineering, Electricity. 
Architecture. R. R. and Bridge Engineering, 
Plumbing, Heating, Mining, English Branch- 
es. Send for free circular, stating subject 
wish to study or your trade. 
Correspondence School of Industrial 
Sciences, SCKANTON. PA» 




FIRE BRICK 



FOR ALL 
PURPOSES. 



B^* Send for Prices and Catalogue. 
BROOKLYN FlltE BRICK WORKS. 
88 Van Dyke Street. BROOKLYN, N. Y. 




DO YOUR OWN 
PRINTING 

£5. PRESS for 

cards, circulars. Ac 
Press for printing 
a small paper, $40. 



Save money! Make 
money printing for 
others ! Type-setting 
easy. Printed rules. 
Write for catalogue, 
presses, type, cards, 
etc^, to factory. 
KELSKY & CO. 
Meriden, Conn. 



BINDERS • • 

With the Paragon Binder, Scientific 
American can be bound, as received 
each week, in book form. Every paper 
in neat order for reference or future 
reading. Binder guarantee d. 
I^-Sent, postpaid, 20 cents each. 
CHAS. S. BERRY, 

129 Lincoln Place, Brooklyn, N. Y 




VW ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only S3. 00 a Year, Including Postage. 
Weekly—5ii Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number ct 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity. Teleeraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific AMERICAN will be sent for one year -52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollni-s by 
the publishers ; six months, $1.50; three months, $1.00. 

Clubs.- Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, oi 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
IHUNN tic CO.. 3«il Broadway. Xew York. 



JweMitu* llUttmnut Supplement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers anc" accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archaeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 301 Broadway, New York. 
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The Scientific American Building Edition is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages, forming a large and 
splendid Maeazine of Architecture, richly adorned with 
elegant plates and other fine engravings; illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent worfe 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN *fc CO., 301 Broadway, New York. 
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%xpoxt gdition 

of the Scientific American, with which is incor- 
porated "LA AMERICA ClENTIFICA E INDUSTRIAL," 

or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indiei, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

t3F~ Manufacturers and others who desire to secure 
foreign trade may have large and handscmely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO.. Publishers. 

361 Broadway, New York* 
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HENRY CAREY BAIRD & CO. 

Industrial publishers. Booksellers & Importers 
S10 Walnut *r .. Philadelphia. Pa.. U.S.A. 

83^" Our New aud Revised Catalogue of Practical and 
Scientific Books, 90 pages, &vo, and our other Catalogues 
and Circulars, the wbole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 



pubkS. Refrigerating & Ice Making 

MACHINERY.— A descriptive treatise for the use oi 

persons employing Kefrigerating and Lee Making In- 
stallations, and others. By A. J. Wallis-Tayier. 83 illus- 
trations, 280 pages, 12mo. $3 00. 

Catalogue of Books on Steam., Steam Engine, Mechanics, 
Machinery* Mechanical and Electrical Engineering, Free. 

rHILADELPlllA BOOK CO., 
19 S. IVinth St„ Philadelphia, Pa. 



Science of mechanics. 

By Prof. Ernst Mach. Price ¥2.50. (Circular No. 10.) "As 

a history of Mechanics the work is admirable."— Nation. 

Chicago: The Open Court Pub. Co. 
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all their own 



THF NEW ar « the stand- 



ard of excel- 

DEPARTURE !?M 

over. Made in 16 
different styles 
and prices. Send postal for 
booklet to Til KNEW I) E- 
PARTLRE BELL CO., 
*21« North Main street, 
Bristol, (nun., I . S. A. 



BELLS 



THE ORNAMENTAL IRON INDUS- 

trv.— Descripiion of the method of manufacturing 
wrought, iron into ornamenta! and iirtistic forms. With 
9 illustrations. Contained in Scientific American 
supplement. No. lO'^O. Price 10 cents. To be had 
at this office and from all newsdealers. 




Automatic Circular Rib 
-^^ — Knitting Machinery 

for all kinds of Ribbed Goods, Vests, Pants, 
Sleeves, Sweaters, Tights, Skirts, and every- 
thing known to the trade as ribbed goods. 

SNYDER & FISHER, 

LITTLE FALLS, N. Y. 



Metal Planers 



and General Line of Machine 
Shop Tools. 



Clarke & Co. 




160 Oliver Street, BOSTON. 
16 So. Canal Street, ... Chicago, 




?gu USE GRINDSTONES? 

If so, we can supply you. All sizes 
in [inn red and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. U3F~ Ask for catalogue. 

The C1.EVEL.AND STONE < <>. 

2d Floor, Wilshire. Cleveland, 0. 



THE MANUFACTURE OF MATCHES. 

—An interesting and popular description of the method 
of manufacturing sulphur and snfety matches as prac- 
ticed in France. With 10 illustrations. Contained in 
Scientific American Supplement, No. 1013. Price 
10 cents. To be had at this office and from all news- 
dealers. 



fi|g|^gl|gi Durable— Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
.... .,_ materials, and will not dry up 
Un!flPRHiHW5™lls|=llB anu " become brittle under ex- 
\wlflaafffl JJJMwisls^C-M posure to the weather as coal- 
UliWBBillMliWra ififliMI bar roofings do. S3T° Send for 
10 free sample of roof 12 years old, 

, with circular and price list to 
fiSVVARKEN CHEMICAL 
.__ ___ = fc | & MFG. CO.. 

jnDirSnftrf^f^nfiW/ArfL,. ^5 Fulton Street, 
Jk DURABEEr?<QpFWG!* New York, V. S. A. 




NOW READY! 
Seventeenth Edition of 

Experimental Science 




btEVISED AND ENLARGED. 
1 'JO Pages and 110 Superb Cuts added* 

Just the thing for a holiday present for any man, 
woman. student, teacher, or anyone interested : .n science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, inemding Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electrical Ore Find- 
er, FJlecti'ieal Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

H40 pages, T82 fine cuts, substantially and beautifully 

hound. Price in cioth, by maiL. S»4. Half morocco, $5. 

VWsend for illustrated circular. 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY. NEW YORK. 




A Revolution in Pho= 
tographic Printing. 

_ to the same light, prints 
ker thnu albumen. . . 



W F~ t I V \ 9 /^ A When exposed 
W JL^A M^A. V_^ -A. Jk. 300 times quick 

Rl fllQY nr MUTT S° d11 " or rain y weather to interfere with your work. 
ULUOO I Ul Ifln III No dark rooms nor coiuulicate.fi manipulation. 

Developed and toned as fast as the printing frames can be filled. A choice o i times more 

beautiful than can be produced on any other paper. Permanent prints. The greatest paper 

for hotor damp climates. 3ft cents in stamps brings two sample dozen cab's, developer 

and three sample 'Tints. N epe rn Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Nepera P U I*, an insoluble gelatine paper. 

Monaro Phomiral Pn Rembrandt, a Matt Printing-out Paper. 

nepcia Uncllllbal UU,, Sole Manufacturers, NEPERA PARK, N. Y. 



CEOOKES TUBES IN ROENTGEN'S 

Photography.— The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. Scientific American Supple- 
ment, No-, l 81, 189, 238. 243. 244,792,795, 
903 and 9 SO. These profusely illustrated Supple- 
ments contain a most exhaustive series of articles on 
Crookes tubes and the experiment 1 - performed with them 
Among them will be found Prof. Crookes' early lectures 
detailing very fully the experiments which so excited 
the world, and which are now again exciting atrention 
in connection with Roentgen's photography. Price 10 
cents each. To be had at this office and trom all news- 
dealers. 
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nilCT Permanently Prevented 

If I l|J on MachinerjJools,Guns and Cycles wiHl | ^ 

|\ u -MANNOCITIN 



Leading R.R:s and;Facl ories u'sel'f 
O.G0ETZE, Sole U.SAgt 21 Whitehall St.N.Y. 



Hahn's Improved Watchman's Time Detector 



This Clock is adapted for 6 or 12 stations, 
and the keys are all different. The regis- 
tering is done by numbers, ranging from 
1 to 6 and 1 to 12, instead of as in the old 
style Time Detectors, which mark either 
by holes or an impression on the dial. 
For circulars, address A. NA NZ »V CO* 
118 Chambers street. Xew York. 





DYNAMOS & ELECTRIC MOTORS 

Our 10 to 75 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grade, compound wound, self- 
oiling, self-aligning bearings, 
high efficiency and great durability 
guaranteed. Lowest prices. Do your 
own lighting.noexperience required 
Send for catalogue, and prices. Com- 
plete plants furnished. 
ROTH Bit OS. *fc CO., IHfrs., 
30-34 Market Street, 

Chicago, III., U. 8, A. 



C. F. SPL1TD0RF, .PlVcVASLH?." 10 




17-27 Vanclewater 



SMALL MOTORS for All Purposes. 

The best manufactured. Specially adapted fo 

all kinds of light work, sewing machine outfits 

toys, dental drills, jewelers' lathes, models, 

etc. Send for Catalogue. The I.EA VITT 

MOTOR t-O.. Manufacturers of Electric 

Motors and Electrical Specialties, 122 

Mitchell St., PROVIDENCE, R. J. 




STERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES.SEND FOR CATALOGUE 

to CHAS BESELERmaker2I8CENTRE ST. 

NEW YORK. 
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Messrs. Munn & Co , Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may q ui ckly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientific Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
f3 a year. Specimen copies free. 
Address MUNN & CO., 

New York, 361 Broadway. 
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VAPOR LAUNCH. 

Engine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



Marine Vapor Engine Co., Jersey City. N. J. 




^DEAFNESS 

and HEAD NOISES relieved by using 

Wilson's Common Sense Ear Drums. 

New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, and where medical skill has 
given no relief. Safe, comfortable, ana invisible; no 
wire or string attachment Write for pamphlet. 

WILSON KAII DIMM MWUFK. CO, 

Louisville Trust Co. Building, Louisville, Ky., 

B^~ Mention this paper, and 1122 Broadway, New York 
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CODAI I CAVfC Foot Power Machinery. Tools. 
OUnULL OH ltd Forges, Drills, etc. Send 4a for 
catalogue. Wilkinson Co., 88 Randolph St., Chicago 



WANTED. General Agency. Location established, 
and 20 yrs. bus. ref. Jos. Driver & Co., Philadelphia. 



ICE 



MA I'H IN ES. Corliss Engines. Ur ewers* 
.in<! liou I or*' ill acbinery . The Viltek 
Mfo. Co., 899 Clinton Street, Milwaukee, Wis. 



Shorthand hu Mail Thoroughly taught by re- 
OIIUl UlallU UJ Mall porters. Catalogue and first 
lesson Free. Potts bhorthand College, Williamsport, Pa. 



MANY &°e a n ts OF MANY film «»r 

Catalogue J. H. RUSHTllN, Canton, N. Y. 



SAFETY 

AUTOMATIC DOUBLE FEED 
. . . CRANK PIN OILER. 

fl currency or stamps will briner you a 
r. 5" „ !? m f le . ¥* oz - capacity. Money re- 

Cbank Pik OitEa funded if not satisfactory. 

Peimerthy Ipjector Co., 116 Seventh St.. Detroit, Mich. 




THIEF PROOF 

Shannon Bicycle Lock and Holder 
holds wheel upright and locks it se- 
curely. Safe from borrowing friends 
or bicycle thieves. Holder locks to 
wall or object and conceals the mode 
of attachment and cannot be tamper- 
ed with. Makes a safety deposit for 
the bicycle. All keys different. If 
dealer hasn't them, we will send on 
receipt of $2.00 for wall holder or $2.50 
for floor holder. .SAFETY MFG. 
CO., 65 S. Canal St., Chicago. 



FAN ATTACHMENT FOR ROCKING CHAIRS 

A light, simple and elegant device recent- 
ly patented. Can be readily attached and 
detached to any base rocker. Fur- 
nishes ample breeze on the most 
sultry day and protects the occupant 
from the annoyance of flies. Patent 
for sale. For particulars address 

J. H. MACARTNEY, 
321 Fourth Street, Oakland, CaL 





INCUBATORS 

Hrooders, Vegetable and 

Clover < 'utters. 

BOXE AND GRAIN MILLS. 

A complete line of poultry supplies 
at lowest prices. Green cut bone 
will MAKE HENS LAV 

in Winter 
and pro- 
duce fertile 
eggs for 
hatching. 
Send 4c. for 
catalog and 
valuable in- 
formation 
on poultry 
raising. Absolutely Self- Regulating. 

Peerless Incubator & Brooder Co. 

516 "A" Ohio Street, Quincy, 111. 





" Air Cushion " Rubber Stamps 

ALWAYS MAKE A GOOD PRINT. 

Stamp, Stencil and Seal Supplies, 

Wholesale and Retail. 
THE R. H. SMITH MFG. CO., 
Springfield, Mass. 



furnished to Solve 
Inventive Problems 
Develop Ideas or for 
Experimental Work 
Have your waste 
material utilized, 
your ores assayed, 
or other products analyzed. Expert advice 
in chemical, electro-chemical, or chemico- 
legal matters. Correspondence confidential. 

MARINER & HOSKINS, 

Chemists and Assayers, 
81 Clark Street (top floor). CHICAGO 



Expert Chemical 
Services 



pEJIANCE MACHINE WORKS 

DEriANCIL. OHIO.U.S.A. 



j! HUB, 5POKL, /! L 
WHE ELL, BENDING, 
WAGON.CARRIAGE 
1ST AND HOOP ~xt 
>\ MACHINERY. I 

SEND FOR CATALOGUE. 




To Inventors and Manufacturers 

A large manufacturing concern with a well established 
trade desires to take in a new line. Will buy a good 
article outright or manufacture the same on a royalty. 
The article in question to be in iron of metal line. 
Address P. 9., care of Scientific American. 



ASTRONOMIC 



A 7 inch diameter Reflecting Tele- 
scope, 4 feet focus, on strong iron 
stand, achromatic finder and 3 oculars. Also a 12 inch 
silvered glass speculum, 5 ft. focus ; and a 9 inch dia- 
meter ditto, 4 ft. focus, of fine quality, and 2 diagonal 
planes, for sale cheap. HERBERT TVDEAlAX, 
51'2 Bailey Street, Caimleu. New Jersey, 
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NI.V/ 1 SEND FOR 

\J w Catalogue 
T VV.& D. MO GEY. 

BAYO NNE CITY. N.J 



TCIEGPflDC 5 inch Equatorial Reflector for sale. 
I LLLOUUrC Sylvester, Haverhill Street, Boston 




LAU6HING CAMERA, IPC. 



The latest Invention in Cameras. You look 
through the lens and your a tout 
friends will look like livingskeletong, 
jour thin friends like Dime Museum 
fat men, horses like giraffes, and in 
fact everything appears as though you 
were living in another world, Each 
camera contains two strong lenses in 
neatly finished leather case. The lat- 
est mirth-maker on the market; 
creates bushels of sport. Cat-al- 
V ague of 1,000 novelties and sam- 

»ple camera 10c., 3 for 25c„ mail. 

ed postpaid. Agenta wanted. Robert H. Ingersoll & Bro., 
Dept.No. 14 65 Cortlandt St.. New York. 




REAGAN FEED WATER HEATING, WATER CIRCULATING AND 

OUAIflUG CDATCC For STATIONARY. MARINE, and 
Oil MM II U UKAICOi LOCOMOTIVE BOILERS. 
AGENTS WANTED In all parts of the United States to manufacture 
our Grates on royalty. t&" Send for Catalogue. 

WATER CIRCULATING GRATE CO., Mfrs. and Sole Props., 
General Office and Works, 1026-1028 Filbert St., Philadelphia, Pa. 




HORSESHOE MAGNET by mail, with 

catalogue of medical batteries, electric bells, 

motors, belts, and other electric goods, for 18c. 

stamps. Agents wanted. Handy Tool Co., Bellevue, O. 



Ul A U T C n Competent mechanician to take control- 
fffHIi I CD ling interest in plant and manufacture 
commercial device in very large demand. $1U.000to $15,000 
required. Address. X 35, care Lord & Thomas, Chicago. 



Ill A llTC t\ Estimates for manufacturing in large 
ft nil I LU quantities a lead pencil novelty, and also 
a new combination bicycle tool. For particulars ad- 
dress H. & H. Hunt, North Main St., Wilkesbarre, Pa. 
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RAUGHTING 



or SURVEYING taught 
by mail. Earn $50 to $100 
a month. Positions secured. 2c. stamp for cata- 
logue. Black Cor. School. Baltimore, Mri. 
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TYPE WHEELS. MODELS *. EXPERIMENTAL WaRK.SMALLMACHINEBY 
NOVELTIES B. ETC. HEW TORK STEHCIL WQRK5 100 NASSAU ST N.T. 



IIIC AQ DEVELOPED. Absolute secrecy. Send 
I U CH O for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
in business. Gnrdam & Son. 9S John St., New York. 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine,Wis. 



DEAF 



NESS & HEAD NOISES CURED 

by my Invisible Tubular Ear Cuabions. Whispers heard. 
IVarraDted to help more cases than all similar deviceB 
omhined. Help ears^s glasses do eyes. Soldbypppp 



F«HjsCOXOQly,B53 Br'dway, IV. V. Send for bookof proofs 




IncubaforsiBrooders 

Best in the world, hot water, pipe system. Will 
hatch chick9 when others fail. Catalogue Free. 
Shoemaker Incubator Co., Freeport, III. II. 8. A. 



^SHOEMAKER'S POULTRY BOOK 



M tjB 9 6 pages, printed in 6 colors. Birdseye view 
^hV of largest Poultry Farm. Tells all about 
^^Ba Chickens, Prices of same, their Diseases, 
Jti^M remedies, poultry buildings, etc.; finely illus- 
trated. PrleaonlylSe. C. C. SH0EMAKER,Freeport l IUi l D.3.A. 



INCUBATOR. 

A Catalogue of 64 pages. Gives full 
information of cost of raising poul- 
try and at the least expense. The 
boob isworth dollars to you. Address 
A. F. Williams, 61 Race St., Bristol, Conn. 




CONSULTATION fHVPUTOPS 
AND ADVICE TO *-W VIjIH X vHO, 

Experimental work of every description. Automatic 

machinery designed and built. C^" Send for circular. 

MALTBf M&'G. CO., Brooklyn, N. Y. 

VOLNEY W. MASON & CO. 

FRICTION PULLETS, CLDTCHES, and ELEv ATORS 

PROVIDENCE, K. I. 



rARBORUNDUM 



■hardest abrasive known. emery and 
■Diamond Powder Substitute. In Flours 

nPOWDERrCRYSTALrWHEELrSLAB iHONE FORM. 
iCARBORUNDUM CO. MONONGAHELA CITY. Pa. U.S.A. 



THE FADING OP PIGMENTS— A PA- 

per by Capt. W. DeW. Abney, discussing the action of 
the various rays of the spectrum upon colors. Contained 
in Scientific American Supplement, No. 10 Hi. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



A Valuable Book 




12,500 Receipts. 708 Pages. Price $5. 

Bound in Sheep, S<J. Half -Morocco ^ $0.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in tbe Notes 
and Queries of correspondents as published in the r*vi- 
entiiic A inerit-uii during: tbe past fifty years; together 
with many valuable and important additions. 

Over Twelve Tli »ii<*aml selected Receipts are 
here collected; neariy every branch of the useful arts 
being represented. It is by far tbe most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as tbe product of tbe stud- 
ies and practical experience of tbe ablest chemists and 
workers in all parts of tbe world; the information given 
being of the highest vaiue. arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of. relating 
to formula? used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
vaiue in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will 3nd in it hundreds of most excellent 
suggestions. 

8y Send Jor Descriptive Circular. 

MUNN & CO.. Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

301 Broadway, New York* 



UVDUHTICM My origin al method $2. 100 pp. pam- 

n I rllU I lOWl phlet lOc. One on Personal Magnet- 

I ism lOc Dr. Anderson, S A 3, Masonic Temple, Chicago. 
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ORDINARY RATES. 



Inside Pasre. each insertion* 
llnck Page, each insertion. • 



75 cents a line 
• $1.00 a line 



tw For some classes of Advertisements , Special and 
Hither rates are required* 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
au1 is set in agate tyre. Engravings may head adver- 
tisements at the same rate per agate iine. by measure- 
ment, as the letter press Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 
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TIMES 
OUT OF 



The New York Journal 
recently offered ten bi- 
cycles to the ten win- 
ners in a guessing con- 
test, leaving the choice 
of machine to each. 

ALL OR THEM 
CHOSE 





Standard of the World. 

Nine immediately, and one after he had 
looked at others. And the Journal 
bought ten Columbias. Paid $100 each 
for them, too. On even terms a Col- 
umbia is chosen 

l U OUTOT J (J 

POPE MFG. CO., Hartford, Conn. 



WtSSB? C.H.BESLY& CO. 

ANDAGENCY. CHICAGO, ILL.U.S.A. 




Thereare nionarchs, there are monarcbs, 
Men of every clime and hue, 

From the Czar of all the Russiaa 
To the Prince of Timbuctoo : 

Monarcbs good and monarcbs famous, 
Monarcbs short and monarchs tall ; 

But the best is our Monarch- 
It's the Monarch of them all. 



Monarch 

King of Bicycles— A Marvel of 
Strength, Speed and Reliability. 

4 models. 180 and f ioo, fully guaranteed. For children ' 
and adults who want a lower price wheel the Defiance is 
made in 8 models, $40 to $75. 

Send for Monarch book. 

► MONARCH CYCLE 
riFQ. CO., 

Lake, Haleted and 
, Fulton St.., CHICAGO. 

[ 83 Reade Street, 

New York 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 



1856-1896 

Forty years ago the advertising of the Amer- 
ican Waltham Watch Co. made the fame of 
Waltham watches world-wide. A gener- 
ation has passed — Forty years of progress 
and improvement — Seven million Waltham 
watches made and sold. Now the company 
propose to advertise Waltham watches to 
the people of to-day. Watches more per- 
fect than ever and far cheaper. These trade- 
marks specially recommended — the "River- 
side" and the "Royal" — will last a lifetime 
and are within the means of everyone. All 
retail jewelers have or can get these move- 
ments together with any priced case in 
various sizes for both ladies and gentlemen. 

The "Riverside " movement is as perfect a time-keeping machine as it 

is possible to make. You can get no better whatever you pay. 




At 3 Price 



Bicycles, Watches Guns, Buggies Harness, 
Sewing Machines Organs. Pianos Ssreo, Tools 
Scales of all varieties aud 1000 other articles 
LUts free. Chicago Scale Co , Chicago, 111. 



DOES 
ANY- 
THING 
PHOTOGRAPHIC- 




The 



Pocket 
Kodak. 



Pocket Kodak, loaded for 12 pictures, 1% x 3, 

Developing and Printing Outfit, 



$5.00 
1.50 



EASTMAN KODAK CO. 

ROCHESTER, N. Y. 



Sample photo and booklet 
for two s-cent stamps. 



MANUFACTURE OP BICYCLES.-A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 





The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OP STAIRS ALL ALONG 
THE LINE OF SHELVES. 

tW Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HOI. YOKE, MASS. 




Improvement the Order of the Age. 1 



fThree New Model 



SmithPremierTypewriters 



Nos. 2, 3 and 4 



HAVE YOU EXAMINED THEM ? 

Many Improvements Heretofore Overlooked by Other Manufacturers. 

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 

Branch Offices in Twenty-Nine Principal Cities in the United States. 
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If not, why not? No other wheels in 
the world stand so high in the estima- 
tion of cyclists, because Waverleys are 
built on honest value lines, and the 
purchaser receives full value for the 
investment. 

SEND TEN CENTS IN STAMPS FOR A PAIR 
OF OUR NEW CARD COUNTERS. 



EUGIUEQ Hoilers iind Machine Tottli.. New 
LnulULO; and Second-hand. Send stamp for paper 
"Machinery & Supplies." W. P. Davis. Rochester, N. Y 



EASIEST 12 REPAIR 

FASTEST ~ " B ~ 



HARTFORD 







SingleTube 



HRE M. 




l ™. Hartford [lubber|©lorrt$ Go 
Nfw'yVR^cHMAsoBartfer^ Cbrm • -*► 



PRIESTMAN SAFETY OIL ENGINE 

" PhenommaViy low in cost of operation."— Franklin Inst 

"'steam Kerosene, NOT Gasoline 
NOR 

ENGINEER 

Economical, SimD le, Safe, Au- 
tomatic. For Electric Light- 
ing, Pumping, Milling, etc. 

PRIESTMAN & COMPANY, Inc. 

Front and Tasker Streets. 
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Philadelphia 



WE ARE BUILDING 



The Celebrated- 
it 



HORNSBY-AKROYD" 

- OIL ENGINE 

The De La Vergne Refrigerating Machine Co. 

FOOT E. 138th street. NEW YORK. 



There is hardly a USE OF POWER 



in Factory Mill, Store, Office. 
Elevator, Creamery, or Shop-' 
or on the Farm, the 

"CHARTER" 

is not now filling. It is also run- 
ning Boats, Well Drills, Pumps, 
Dynamos, Threshing Machines, 
etc. Of course italso uses Gas- 
oline. 



CHARTER GAS ENGINE CO., P. 0. Box 148, Sterling, III. 




BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia. October, 1894. show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement. No. 
Mttii. Price lOcents. To be had at this office wd irom 
all newsdealers. 



IFSS0PS STEEL th bVs e t ry 

U 1 - FOR TOOLS, SAWS ETC. 

W* JESSOP & SONS U° 91 JOHN ST. NEW YORK 



i "NAPOLEON" f 

\ BICYCLES } 

• ARE SUPERB... Catalogue Free j> 

) THE JENKINS CYCLE CO. 
^ J8 and 20 Custom House Place, Chicago Z 



HALF A CENTURY OF CYCLES— AN 

interesting history of the cycle from its origin up to the 
present time. The first crank-driven bicycle. The 
" bone-shaker" and its successors. The tricycle. The 
modern wheel. Cycle building ascience. Points of im- 
provement. The pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in Scientific Ameri- 
can Supplement, No. 1012. Price 10 cents. To be 
had at this office and from all newsdealers. 



RIDE 



THE 



_ , -,__ = ^'' U CATALOGUE 

\ Hunter arms co 

y FULTON IM.Y. 



THE BICYCLE : ITS INFLUENCE IN 

Health and Disease— By G. M. Hammond. M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: I. 
The use of thecycle by persons in health. 2. Theuseof 
the cvcle by persons diseased. Contained in Scientific 
American Supplement, No. 1 OO'-i. Price 10 cents. 
To behad at this office and from all newsdealers. 



The Success of the * * 



AMERICAN 
TYPEWRITER 



$8 



is due toitscapacity for doing the best wort, and lota 

of it. 
7500 of the New Model No. "2, sold since last July. 
It is simple, durable and always goes. 
In combination with the Duplicator 150 copies can be 

made in one-half hour. 
P?" Send for handsomely illustrated catalogue to 

THE AMERICAN TYPEWRITER CO., 
267 Broadway, New York, N. Y. 
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Chicago, ill.u.s.a. ^Tm 284 pearls? new yorki 
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